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Sewage Treatment 
A oe Se > in the 
— Sanitary District 


By Langdon Pearse 


WT 


Changes since plants now in service were described 
—Sludge-handling equipment and early 
operation experiences 


Remove 


Subaqueous Ledge 
Above 
Rapid Transit Tunnel 


By Col. Edward Burr 


Special precautions safeguard New York subway 
tubes during channel improvement—Fire blasts 
between trains and maintain close inspection 


Fundamentals 
of Highway Department 
Organization 


A paper read before the Association of State 
Highway Officials by A. R. Hirst, State 
Highway Engineer of Wisconsin 


From Job and Office 


Six full pages of short arti- 
cles, each telling how a spe- 
cific problem was solved by 
an engineer or a contractor 


Looking into one of the aeration tanks of the Des- 
Plaines Sewage Treatment Plant of the 
ct 
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“GMC TRUCKS ARE 


Opportunities 


Transportation of volume tonnage 
by motor truck has been limited 
up to now by the lack of a power 
plant unit with speed, pulling 
ability and economy. 


less 


Now comes the GMC truck tractor, 
fitted with the GMC Two-Range 
Transmission and for the first 
time combining successfully these 
three vital requisites of heavy-duty 
hauling. 


By taking advantage of the new 
and wonderful power that this 
revolutionary transmission pro- 
duces from an engine of moderate 
size, operating at a properly gov- 
erned speed, and utilizing it to 


SEVEN 


Hauling 
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STEPS AHEAD” 


Volume Tonnage 


pull not only the load one chassis 
can bear, but that of trailers - 


By making full use of the big sav- 
ings in loading and unloading time 
that come with a detachable power 
plant, and by overcoming through 
even load distribution the menace 
of huge tonnage to the roadways 
of the country — 


By these advantages — haulage 
costs for big volume tonnage are 
cut as much as 50 per cent, and 
loads carried over roads and up 
grades that other trucks cannot 
negotiate. 


This GMC achievement opens 
the way to the vast possibilities of 
the motor truck as a common 
carrier of the nation’s freights. 
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Reduce Hauling Costs 50 Per Cent 


GMC Truck Tractors Make Possible New and Limit- 
for 


24 


GENERAL MOTORS TRUCK COMPANY, PONTIAC, MICHIGAN 


Division of General Motors Corporation 


GMC Truck Tractors are Made in Three Sizes for Hauling Loads of 5, 10 and 
15 Tons; The Chassis Prices are 5-Ton, $2450; 10-Ton, $3700; 15-Ton, $4050 


General 


GMC Truck Chassis list as 
Follows: 1-Ton, $1295; 
2-Ton, $2375 33-Ton, 
$3600; 5-Ton, $3950 


All prices are for 

Chassis only at 

the Factory, Tax 
to be added 
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As to Highway Location 


\O MANY of our readers have been moved to comment 
J on the subject of locating skill in highway engineer- 
ing, raised by R. S. Blinn in Engineering News-Record 
of Nov. 9 and discussed editorially in the same issue, that 
we will publish in the highway issue of Jan. 11 a selec- 
tion of extracts from letters that have been received or 
that may be received in time for publication. 


Professional Ideals 


T HAS often been said that the ideals which actuate 

some engineering societies depart from the strictly 
professional viewpoint and have a commercial flavor. 
Such viewpoints are difficult of definition; departures 
from them are measured largely by individual opinion. 
Examples, though, enable one to illustrate the difference 
between the professional and the commercial attitudes. 
Last week at the annual meeting of the American 
Society of Mechanical Engineers one of the sessions 
was broadcast by radio. The object was laudable. 
The session was devoted to a discussion of human rela- 
tionships in industry, about which sound thought de- 
serves a wide hearing. In introducing each speaker, 
the chairman announced that the speech was being 
broadcast by the courtesy of the Radio Corporation of 
America and the Westinghouse Electric and Manufac- 
turing Co. The repetition became monotonous and 
ludicrous—as the laughter of the audience proved. An 
announcement at the opening of the session regarding 
the broadeasting arrangements was, of course, called 
for. It is to the repetition, featuring the commercial 
elements involved, that the professional spirit objects. 
Possibly the broadcasting privilege could not have been 
bought in any other way. We are inclined to believe, 
however, that a society with stringent professional 
ideals would have considered the price too high. Some 
will argue that the resulting benefit to the public and 
the advertising of the American Society of Mechanieal 
Engineers justified the means. With that viewpoint we 
cannot agree. We believe, too, that the number of 
engineers is still large who feel that such injection of 
a commercial flavor does not comport with the ideals 
which should dominate a professional society. 





The Coming Road Convention 
VIDENCE is available on every ‘hand indicating 
that the forthcoming convention of the American 
Road Builders Association and the Good Roads Show in 
Chicago, Jan. 16-19, will be an event without precedent 
in the history of American highway development. 
Never before has interest been so keen and so wide- 
spread. A technical program has been planned with 
extreme care to cover the major topics of road con- 
struction, maintenance, design, finance, economics, and 
traffic, and the leading men in the field have been se- 
cured to contribute papers and participate in the dis- 





cussion. As for the exhibit of road-building equipment 
and materials, it is sufficient to say that the space 
available for the display of these products was over- 
subscribed twice by prospective exhibitors. The pre- 
diction can be confidently made that this year’s con- 
vention and show will measure up in size and quality 
to the great industry it represents. More than that 
could not be desired. This prediction is reflected 
clearly in the twenty-three page announcements of the 
Chicago meeting which appears in the advertising pages 
of this issue; the space for it was donated by manu- 
facturers as part of a comprehensive, forceful plan to 
arouse the entire industry to the opportunities offered 
by the forthcoming meeting. This twenty-three page 
advertisement is expressive of the spirit in which the 
committee responsible for the convention and show are 
working. 


Mutual Benefits from Winter Buying 


EASONAL fluctuation in activity is grouped with 
inefficient methods and transportation difficulties to 
form the eternal triangle of the construction industry. 
In one field—that of cast-iron pipe—a discussion has 
been in progress in these pages for several weeks past 
dealing with the feasibility of spreading purchases 
throughout the twelve months of the year instead of 
concentrating them during the summer. Last week, 
the discussion was concluded by Thomas F. Wolfe, offi- 
cial spokesman for the pipe manufacturers. His rebut- 
tal carries a significant message to water department 
officials and other users of pipe. The one point of 
common interest in the matter of winter buying is 
price. Mr. Wolfe points out that “the manufacturers 
realize that if winter buying is to be encouraged, the 
buyer must profit.” If purchasers would co-operate 
with producers by placing orders, where possible, dur- 
ing the cold months, substantial economies in produc- 
tion costs could be realized and these savings, according 
to Mr. Wolfe’s definite statement, will be passed on by 
manufactureres to purchasers in the form of reduced 
prices. The pipe buyer, however, is human. He wants 
something more definite than the assurance that he will 
share in the production savings effected by winter pur- 
chases. He has been paying a certain price for pipe 
bought largely during the summer. Assuming that 
through some central agency, it were possible to pre- 
pare an approximate estimate of the aggregate tonnage 
of orders that might be placed this winter, what reduc- 
tion in price below present levels can be expected? To 
be convincing and to serye as the basis of nationwide 
action by the buyers of pipe the manufacturers must 
be in a position to supply something fairly specific as 
to the actual amount of ‘price reductions in the event of 
orders for certain definite tonnages. This being as- 
sured, the pipe users, through the technical societies 
interested, could well go ahead on a constructive pro- 
gram looking toward winter buying of pipe. i 
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An Industrial Message to Congress 


TRIKING testimony to the fact that our national 

problems are mainly industrial problems will be found 
in President Harding’s message to Congress. Of some 
eight or nine major topics he selected as of outstanding 
importance all but two or three deal with primarily 
industrial problems and several are affected with a 
decidedly technical interest. They include the proposal 
to consolidate the railroads into a limited number of 
systems, the pooling of equipment and terminal facili- 
ties; changes in the powers and scope of the Interstate 
Commerce Commission that would enable it to take over 
the functions of the present Railroad Labor Board, the 
regulation of immigration, child labor, restriction of the 
issue of tax-exempt securities by communities, and the 
so-called superpower program for the eastern industrial 
region. 


The Railroads 


As to the railroad situation in general, the President 
defines problems and indicates possible solutions, but 
he lays down no definite proposals. He presents as 
“suggested ways of economy and efficiency” the merger 
of lines into systems, the pooling of freight cars, and 
the consolidation of terminal facilities. He thinks well 
also of a central agency under the control of the rail- 
roads to provide means of financing equipment for car- 
riers unable otherwise to provide their share. 

The merger of lines into systems, which may well 
be the key to the rest of his suggestions, is now under 
discussion by the Interstate Commerce Commission and 
the carriers. Developments so far point to the im- 
probability of any such step being taken voluntarily by 
the roads on the basis of the tentative groupings laid 
down by the commission. The roads are willing to con- 
solidate providing they can pick their own partners. 
Such a procedure almost certainly would result in no 
provision for the weaker roads whose plight had much 
to do with the origin of the merger proposal. Grave 
doubts prevail as to the constitutionality of the com- 
pulsory consolidation that has been suggested, but there 
remains always the possibility of adjustment under 
government sponsorship of the differences that now 
stand in the way of mergers held to be desirable in the 
public interest. 

The President regrets that when the freight rates 
were reduced last summer he was unable to prevail 
upon the railroad managers to accept a rational read- 
justment geared to our economic needs, rather than 
the horizontal reduction which dissipated on unessen- 
tial commodities savings that might have been of mate- 
rial help had they been concentrated on the heavy 
tonnage of the basic industries. As was expressed at 
the time of the decision, Engineering News-Record 
shares that regret. 


Railroad Labor 


In urging that decisions of the railroad labor tribunal 
shall be enforceable, President Harding points out 
clearly the distinction between private employment and 
employment affected with so pronounced a public inter- 
est as that on the railroads. “No man,” says the Presi- 
dent, “can be denied his right to labor when and how 
he chooses, or cease to labor when he so elects, but, 
since the government assumes to safeguard his inter- 
ests while employed in an essential public service, the 
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security of society itself demands that his ret), 
from the service shall not be so timed and relat; 
effect the destruction of that service.” The Pr, 
is on solid ground in this stand, and there is 
to hope that by this time both medieval railroad 
tives and predatory labor leaders have come to 
stand that the day of the “private fight” is over. 
they must have learned how meager is the net +. 
to either from the waging of industrial warfare. 
hoped that Congress will absorb a measure of the 
dent’s courage and enact this principle into law. 


Tax-Exempt Securities 


In returning to his proposal for a constituti 
amendment that would permit restriction of the 
ance of tax-exempt securities by governmental wn/' 
the President dwells not so much upon the diversion o{ 
taxes from the federal treasury as upon the encouray: 
ment of unproductive and extravagant public expend 
ture. Although we are fully mindful of the contrily 
tion of some of these state and municipal expenditures 
toward maintaining activity in the construction indu 
try, we share the President’s concern. The prosperity of 
our people depends primarily upon the normal function- 
ing of productive industry, which is the creator of 
public and private wealth. Government in itself is not 
a productive activity. It is, or should be, rather the 
servant of the community, including productive indus 
try. In the well-ordered community, therefore, govern- 
ment seeks to promote every lawful productive enter- 
prise, whereas the effect of the tax-exempt security has 
been to dry up the sources from which industry derives 
its life-blood. No enduring prosperity for the construc- 
tion industry or for any one else will result from 
the dissipation of capital in unproductive public im- 
provements while it is needed for the conduct and 
expansion of productive industry. 


The Highways 


Competition between the highways and the railways, 
the President seems to think, exists on an important 
scale, for he devoted a number of paragraphs to an 
emphatic statement that subsidized motor carriage 
should not be permitted to take profitable traffic from 
the railways. 

The President, we fear, has been lending his ear to 
the old type of railroad manager who seeks his salva- 
tion in the throttling of competition rather than in im- 
provement of his own service. It is true that the motor 
truck has taken business from the railroads but the 
President does not seem to appreciate that this traffic 
is largely short-haul less-than-carload business, un- 
profitable to the railroads. True, there is some compe- 
tition for business that the railroads would like to 
have, but the extent of it is not yet sufficiently known 
to draw intelligent conclusions. 

Moreover, experience with motor haulage in compe- 
tition with the railways does not support, if the inter- 
pretation be reasonable, the President’s contention that 
motor haulage would be wasteful if burdened with “its 
proper and proportionate share of highway construc- 
tion.” We presume that he means not “construction” 
alone but all highway charges. No motor vehicle advo- 
cate that we know of protests against the raising 
through vehicle taxes of the entire costs of maintenanc« 
and reconstruction; first construction is proper!) 
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irgeable to general taxes. In fact, if all of the rev- 

ue now collected upon motor vehicles were assigned 

, road funds, it would aggregate one-half of the total 

‘nual expenditure for highway work. The federal 
excise and other personal property taxes on motor ve- 
icles, however, go into the general treasuries. True, 
motor vehicle transport bills are higher than railroad 
freight bills, as the President intimates, but in his easy 
veneralization, he fails to take cognizance of the trans- 
fer charges at both ends of rail haul and to place any 
valuation upon the saving in delivery time. 

Of course, it would be too much to expect that in 
four paragraphs the President could take cognizance 
of all the factors entering into the relationship of high- 
way and rail transport. But four paragraphs is plenty 
long enough to permit the enunciation of unsound doc- 
trine—and of that opportunity the President has taken 
advantage. We think the Congress would proceed detri- 
mentally to the public interest by incorporating in its 
highway legislation any provisions based on the Presi- 
dent’s generalizations. Unintelligent curbing of a new 
agency of public service will prevent it from finding its 
proper place in the economic system. 


The Engineer’s Industrial Opportunity 


N HIS valedictory as president of the American So- 

ciety of Mechanical Engineers, Dean Kimball pre- 
sented an exceptionally sane and helpful estimate of the 
engineer’s opportunity in the industrial world. One of 
his ideas embodies in considerable measure the essence 
of that opportunity. He referred to the new industrial 
day in which industry is coming more and more to be 
viewed as humanity in the act of earning a living 
rather than as a mechanism set up primarily for the 
production of profits. This conception of business en- 
terprise is, of course, not new. The development that 
has prompted Dean Kimball’s reference to it at this 
particular juncture is the growing conviction on the 
part of the general public that this is the proper con- 
ception and the only conception for which public opinion 
should be sponsor. Its special significance to the engi- 
neer is that, quite aside from his technical relation to 
industry, he is in position to help materially in spread- 
ing throughout business generally a faith in this funda- 
mental doctrine. 

As has been said, the idea of service before profits is 
not new or revolutionary. For a long time it has domi- 
nated the business policies of the shrewdest and most 
farsighted of our industrial and commercial leaders. 
It is not a conception of idealism; neither is it wholly 
a counsel of altruism. Rather is it the expression of 
enlightened self-interest as opposed to blind selfishness. 
Operating under the complex competitive conditions of 
modern community life; serving a public of rising stan- 
dards, of increasing discrimination and of more insis- 
tent determination to have what it wants, he prospers 
most who serves most faithfully. Every business, of 
course, must render some service if it is to survive, but 
one will do this grudgingly, its eyes fixed om profits, 
while another will earn its profits incidentally, its eyes 
fixed on the service it seeks to render. The first type 
has had its day and it is nearly spent. The new day 
will have need and sufferance for the second only. Now 
this attitude toward an occupation partakes in its es- 
sence of the professional, and if the industrial world is 
to realize the new ideals it has set up for itself most 
quickly and with minimum disturbance, the professional 
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idea of “service first, then profits’ must be sold to 
American industry just as soon and as universally as is 
possible. 

Provided the engineer can make good the deficiencies 
mentioned by Dean Kimball there is no reason why he 
should not be the ideal salesman for this task. He is 
imbued with the professional instinct, yet he is so close 
to the administrative problems of industry that he 
should be able to speak and understand the language of 
the business man. His analytical skill is equal to that 
of the lawyer or the economist, yet he is dominated by 
the constructive instinct as is neither of these. His 
viewpoint is that of a conservative, respecting that 
which has proved its worth; tempered, however, by the 
spirit of the pioneer, ever seeking to adapt to the serv- 
ice of the community the newest of scientific discovery. 
In every respect the engineer is qualified to undertake 
the mission of spreading the professional spirit in in- 
dustry—provided that he will perfect his understanding 
of economic principles and develop his sympathy with 
human problems. 

Even with the best of intentions, not every engineer 
will be able to measure up to these requirements. But 
as Dean Kimball points out, the new day is opening up 
broader .opportunities to those of the profession who 
are equipped to undertake this task; and if they are to 
be ready when they are wanted the time to prepare 
is now. 


Sewage-Works Progress at Chicago 


HE magnitude and variety of the sewage-works 

program of the Chicago Sanitary District and its 
significance to sewage-works engineers and to cities 
throughout the country is not generally recognized. 
The seven major projects, so far as yet planned, in- 
clude activated-sludge plants equipped with a variety of 
dewatering devices that will provide valuable working- 
scale data. These data, like so many already gathered 
by the engineers and chemists of the Sanitary District, 
promise to be widely useful. Besides Dorr thickeners 
for use in the settling tanks, following activation, there 
are in use or will be used on the sludge, at one plant or 
another, an Oliver vacuum sludge filter, a Berrigan 
platen press and a Besco-ter-Meer centrifuge for the 
preliminary, and an Atlas drier for the final, dewater- 
ing stage. Both Imhoff tanks and fine screens of the 
Riensch-Wurl type will throw light on preliminary 
treatment to lighten the burden on the activated-sludge 
process. 

Some of the plants will deal with such trouble- 
some industrial wastes as those from the stockyards and 
packingtown, from tanneries and from corn product’s 
manufacturing operations. Parts of the program look 
ahead to a possible large central sludge dewatering plant 
for the recovery of fertilizing values, and the pumping 
of sludge from perhaps two or more activated-sludge 
plants through long pipe lines to the dewatering plant. 
Besides all this, the various pumping plants include 
some unique electric-driven pumps that cannot fail to 
be interesting and suggestive to many engineers, now 
that sewage pumping is becoming relatively common 
and electric motive power gaining in favor. From all 
this it appears that the dozen years to come, like those 
just past, will see much of interest and value to sewage- 
works engineers coming from the engineering offices, 
laboratories, testing plants and sewage-works of the 
Sanitary District of Chicago. 
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Sewage-Treatment Progress in Chicago Sanitary Distric: 


Program Includes Seven Major Projects — Changes Since Earlier Articles, Sludge-Handling Equip; 
and Early Operating Experiences Described 


By LANGDON PEARSE 


Sanitary 


WO new large sewage-works have recently been put 

into service by the Sanitary District of Chicago. 
A third has been in operation for several years. Each 
one of these stations is supplied by electrically-driven 
pumping stations of novel design. In addition a fourth 
sewage pumping station is operated by float switches 
with a minimum of attendants. One of the large pump- 


Morton Grove 


Sewage-Works 





|__ coo county 
VW . COUNTY 


CHICAGO SANITARY DISTRICT BOUNDARY AND WORKS 


The district now has an area of 439.5 sq.mi., of which 199.4 
comprise the City of Chicago and 240.1 cover the whole or 
parts of 49 other minor civil divisions in Cook County. 
The district was created to divert the sewage of Chicago 
and adjacent territory from Lake Michigan to the Missis- 
sippi drainage system. Under the original plan, all the 
sewage of the district was disposed of by dilution but due 
to government limits set on the amount of water diverted 
from the lake and to other causes a treatment program is 
being carried out. The main and branch channels, pumping 
stations, existing sewage-works and some of the projected 
sewage-works are shown on the map. 


ing stations and a future station are to be supplied hy 
emergency power from generators driven by Diesel 
engines. In the smaller pumping stations the pumps 
handle the sewage without the use of screens. The 
engineering details of the Calumet, Evanston and Des 
Plaines pumping stations, together with the general 
details of the Des Plaines activated-sludge plant and 
the Calumet treatment works were described in the 
Engineering News-Record as noted in detail later on. 


Engineer, Sanitary District of Chicago 


SEWAGE-WORKS OF THE SANITARY DISTRICT OF CHI 

Population Served 

Works 1922 1930 
1,127 


Date in 
Service 
Dee. 9, 1914 


Type of P! 
Imhoff tanks 
sprinkling 
secondary t Anh 
1 in. 1/16 in 
screens; grit cl 
activated shud, 
lin screen, grit, | 
Imhoff ank, spr 
filter, and se 
tank 


Morton Grove 


40,000 Aug. 1, 1922 


Des Plaines River 


Calumet 150,000 225,000 
Glenview... 868 


Sept. 22, 1922 
Plans com- 
pleted 


Plans under 

way Activated sludge 
Future Activated sludg: 
Distant future 


North Side 800,000 


West Side. . 1,430,000 
Southwest 1,230,000 


* One unit sprinkling filter (0.74 acre) and two activated sludge unit 
handling 1.75 m.g.d 


All of these plants are now in operation. It is th 
purpose of this article to bring information regardiny 
these plants to date with illustrations, noting changes 
made and such results as have been obtained. 

In the sewage-treatment program since 1909, tw: 
distinct lines of investigation have been followed, one 
on domestic sewage, the other on industrial wastes. 
The importance of the industrial load has been shown 
by gagings and tests of late years which indicate that 
the industrial wastes from Packingtown and the corn 
products and tanning plants are equivalent to wastes 
from more than 1,500,000 people. The domestic sewage 
was studied from October, 1909, to January, 1915, in a 
testing station at the 39th St. pumping plant (see 
Engineering News, March 31, 1910, p. 367). The re- 
sults have not been published. A testing station oper- 
ated on the mixed wastes from Packingtown from 
September, 1912, to September, 1918, indicated that 
screening followed by the activated-sludge process was 
the most practicable method of treatment. On the tan- 
ning industry wastes, tests have been run on the 
effluents from a large chrome tannery from December, 
1919, to December, 1922. This station will be shut 
down before the end of 1922. On the corn products 
industry wastes, tests have been run in co-operation 
with the Corn Products Refining Company, at Argo, 
from April, 1921, which will probably be continued unti! 
the summer of 1923. Both the Des Plaines River and 
Calumet sewage-works include experimental features on 
a considerable scale to aid in planning the larger work 
ahead. 

As the engineering studies developed, the division of 
the Sanitary District into seven major projects became 
evident. These are the Calumet, handling the sewage 
south of 87th St.; North Side, from the north line of 
the Sanitary District to Fullerton Ave., in the city of 
Chicago; West Side, Fullerton Ave. south to the Main 
Channel and west to Harlem Ave.; Southwest, from the 
Main Channel south to 87th St.; Packingtown, handling 
locally the industrial wastes from the packinghouses 
and stockyards in that locality; Corn Products, han- 
dling locally the wastes from the Argo factory; and 
the Des Plaines River works, dealing with the sewage 
from a group of seven villages on the Des Plaines 
River north of Riverside. In addition to these major 
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CALUMET SEWAGE-WORKS AND PUMPING STATION FOR THE SANITARY DISTRICT OF CHICAGO 


(1) General view of pumping station. (2) Interior of pumping 
station, On left 75 sec.-ft. units, vacuum pumps and switch- 
board. On right 275 sec.-ft. units, (3) Imhoff tanks showing 
air-lift and sludge piping. Effluent channel at left. (4) 


projects isolated plants have been considered, from 
time to time, for outlying villages where intercepting 
sewers would be too expensive at present, plants for 
single communities or for two or more towns. So far 
only one small plant has been built, namely for Morton 
Grove. The intercepting sewer systems and pumping 
stations have been planned to feed the works suggested. 

Calumet Pumping Station—The Calumet pumping 


Sludge-drying beds. (5) Activated-sludge unit showing piping 
and ridge-and-valley bottom built inside of Imhoff tank walls. 
(6) Four 750-hp. stand-by Diesel engines direct-connected to 
625-kva. generators. Switchboard on the left. 


station has been in operation since Aug. 1. The changes 
from the previous description (Engineering News- 
Record, Nov. 4, 1920, p. 872) have been in the rack 
cleaners, in that the motor runs continuously in one 
direction, the speed being reduced by gearing and 

mechanical reversing device provided for the reversing 
of the rakes. The pumps prime and work successfully, 
but have not as yet been closely tested. The final tests 
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DES PLAINES RIVER ACTIVATED-SLUDGE PLANT 


Screen house, blower and pump house at rear. Aerating 
tanks in middle distance, with pipe gallery next and set- 
tling tanks at front. 


will involve measuring the discharge through a weir 
chamber built in the outfall sewer for the purpose. 


In the building adjoining the pumping station, con- 
nected by an underground passage, are located four 
625-kva. Diesel-engine-driven generators. The gener- 
ators, flywheel and 16-kw. 125-volt exciter are mounted 
on an extension shaft which is coupled to the engine 
crankshaft just within the engine frame. This shaft- 
ing is supported by the engine end bearing and an 
outboard bearing located between the generator and 
the exciter. The engines are of 750 brake-horsepower 
—operated at 180 r.p.m.—of the vertical two-stroke 
cycle, single acting, crosshead type. Fuel oil is sup- 
plied from four 10,000-gal. concrete storage tanks 
located underground between the two buildings. Raw 
water taken from the storm-water relief conduit lead- 
ing to the Calumet River is used for condensing 
purposes. On tests the engines operated with a fuel 
consumption less than the following guarantees per 
horsepower-hour: Full load, 0.47 lb., three-quarter 
load, 0.49 Ib. and one-half load, 0.53 Ib. The purpose 
of this power plant is to furnish standby service in 
case of a breakdown of the transmission line from 
the hydro-electric power plant of the district at Lock- 
port, not only to the Calumet station but also to the 
95th St. pumping station 7 miles away. 

Calumet Works—The Calumet sewage-works, which 
went into operation Sept. 11, have been built sub- 
stantially as described in Engineering News-Record 
of June 9, 1921, p. 986. They include Imhoff tanks 
(convertible into aeration tanks) with sludge-drying 
beds; two activated-sludge units, with Dorr thickeners 
in the settling tanks; a sprinkling filter unit with dosing 
tanks and secondary settling basins. One activated- 
sludge unit and the sprinkling filter treat settled 
sewage. The present population tributary to these 
works is about 150,000. 

Since the date of the previous article, just mentioned, 
bar screens inclined at 45 deg., with 1l-in. clear open- 
ings, and grit chambers with five passages, have 
been provided. They are to be equipped with a gantry 
crane spanning the chambers to hoist buckets contain- 
ing the grit. In a building housing the pumps and 
blowers are located electrically-driven pumps which dis- 
charge through a Venturi-meter rate controller which 
can be set automatically to deliver a given amount of 
settled sewage to the sprinkling filter unit. In addi- 
tion there will be installed four blowers of the hydro- 
turbine type to operate against a pressure of 8 Ib. per 
square inch. Two of the blowers will have a capacity 
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of 2,500 cu.ft. per minute each, one of 1,000 « 
of 450 cu.ft. per minute. These blowers will | 
trically driven by silent chains. 

For handling the sludge from the activated- 
units an Oliver vacuum type sludge filter js 
installed with a cylinder 114 ft. -in, diameter by 
width of face and approximately 495 sq.ft. of 
surface. A centrifuge of the Besco-ter-meer typ: 
also be installed in the same house, together \ 
4x 30-ft. Atlas dryer having a guaranteed evapo: 
capacity of 2,000 lb. per hour. The intention 
try the centrifuge in the winter on Imhoff slud; 
well as on activated sludge to determine its cap: 
and relative economy as compared with drying 
sludge on beds and its subsequent removal by han. 

An administration building is also provided, hou 
the laboratory, office and store room, together with | 
Venturi meter in the basement. The sewage flow ; 
averages about 30 sec.-ft., fluctuating between 27 a) 
37 in dry weather. At the present time one-half th. 
plant is in operation. The other half will be put 
operation as soon as the dry-flow sewage from th 
95th St. pumping station area can be turned in throug! 
an emergency pump. 

Des Plaines River Works—After many vicissitudes 
the Des Plaines River sewage-works went into oper- 
ation on Aug. 1. The works proper were built sub- 
stantially as described in Engineeréng News-Record 
Dec. 9, 1920, p. 1134. This is an activated-sludge plant, 
with coarse rack screens, a grit chamber, a Riensch- 
Wurl screen. Some of the settling tanks are fitted 
with Dorr thickeners. In addition, a press-and-dr\ 
house has been provided, including a Simplex plate 
press with center feed, containing 120 plates each 36 in. 


VERTICAL-SHAFT CENTRIFUGAL UNITS OF THRASH- 
PUMP TYPE, DES PLAINES PLANT 


square, chambered to make a 1-in. cake; a Berrigan 
platen press containing 18 bags working between leaves 
6 ft. wide and 8 ft. deep and a centrifuge of th: 
Besco-ter-meer type, not yet erected. The sludge cake 
will be lifted to the second floor in specially designed 


buckets. In the basement of the press-and-dry house 
are arranged two pneumatic ejectors, a centrifuga! 
pump and a stuff pump electrically-driven, each of which 
may be used to feed sludge to the presses or to the 
centrifuge. The purpose is to determine whether or not 
there is any different behavior of the sludge after being 
handled by such pumps. In the press-and-dry house 
there is also installed a 4 x 30-ft. Atlas dryer, together 
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with a screen and a bucket elevator to raise the dried 
ludge from the first to the second floor. The dryer is 
fred by an automatic stoker. The sludge is fed to the 
dryer on the second floor. The apparatus is designed to 
take wet press cake and mix it with a given amount of 
dried material so that the material entering the dryer 
can be maintained at any given degree of moisture. The 
dryer went into operation early in October. Storage is 
provided on the second floor of the press-and-dry house 
for press cake, and also for a limited amount of dried 
material. It is proposed to operate the dryer con- 
tinuously for two or three days each week to determine 
its capacity and behavior and to run 
the sludge presses as continuously 
as possible. Arrangements are pro- 
vided for acidifying and heating the 
raw sludge. 

The dry flow of sewage has varied 
from 3 to 34 m.g.d. During storms 
more than 10 m.g.d. have passed 
through the fine screen, of which 
4 m.g.d. were handled in the plant. 
The suspended matter in the raw 
sewage when the plant was first 
started averaged 200 p.p.m. Follow- 
ing an exceptionally heavy storm, 
which flushed out the flat sewers 
tributary, the suspended matter ran 
as high as 2,000 p.p.m. for a day. 
The screenings on the vs x 2-in. slots 
of the 14-ft. diameter Riensch-Wurl 
screen have averaged 200 Ib. per 
day, wet, but following the storm 
more than 2,000 Ib. were removed in 
one day. Occasional applications of 
kerosene have been found necessary 
to keep the slots free from grease. So far little grit 
has been obtained. 

In the aeration tanks the sludge built up more rapidly 
than could be cared for, so that over 40 per cent of 
sludge was accumulated before pressing began. Conse- 
quently a higher rate of air has been used than will 
probably be necessary later on. From 14 to 2 cu.ft. 
of air per gallon of sewage have been used. The filtros 
plates have given an even distribution. The settling 
basins of the hopper-bottom type with slopes -2- vertical 
to 1 horizontal have shown need of some seraping. ° It 
is evident that the 2 on 1 slope is not quite steep enough 
on a large working scale to permit the sludge to slide 
rapidly to the bottom. The Dorr thickeners have worked 
well so far. The air lifts are being adjusted. 

In the sludge handling the intention is to run the 
presses as continuously as possible and to make sludge 
cake. From time to time runs will be made with the 
dryer and enough sludge accumulated and bagged to 
supply experiment station work during the coming year. 
The nitrogen content of the sludge, as shown by one 
or two analyses, started low, averaging 24 per cent 
on a dry basis. This low fertilizer value is probably 
due to the clay discharged by the flushing of the sewers 
during storms. It is now more than 34 per cent. 

Although the sewage reaching the plant was at the 
start very stale.and devoid of dissolved oxygen, the 
plant has been remarkably free from odors. 

Morton Grove Works—The Morton Grove plant dis- 
charges the effluent into the North Branch of the 
Chicago River. The plant is located directly across the 
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street from a busy roadhouse, so that an unusual 
endeavor was made to design a system which would be 
free from odor. The Imhoff tanks and sludge beds were 
built in 1917. In 1920 there were added two covered 
sprinkling filter beds, each 36 x 35 ft. in plan, filled with 
14- to 2-in. crushed limestone to an average depth of 
6.2 ft. The beds are dosed by float-operated centrif 
ugal-pumps discharging through a system of pipes 
which distribute the sewage over the surface of the 
beds through nozzles and splash plates. Overhead dis 
tribution was adopted so that in case the pumps stopped 
in cold weather the pipe system would drain automati- 





AERATION TANK AT DES PLAINES PLANT 
Tank 15 ft. deep with ridge-and-valley bottom. Pipe gallery in background. 


cally. Two centrifugal pumps are housed alongside the 
filter, each capable of delivering 125 gal. per minute 
when running at 1,200 r.p.m. They are float-operated 
with single-phase motors and automatic oiling. As the 
splashing of sewage from the nozzles penetrated the 
brick walls of the building, the inside face of the walls 
was plastered during this last summer to prevent fur- 
ther moisture travel, two coats of hard waterproofing 
plaster being used. The dry-weather sewage flow has 
been from 125 to 250 gal. per minute, according to the 
amount of ground water. Practically no trouble has 
been experienced from odors. 

A plant very similar in design has been prepared 
for a population of 800 people at Glenview. A tank- 
and-sprinkling-filter plant has been chosen again on 
account of the lower cost of electric power for pumping 
as against the activated-sludge type with the combined 
cost of air compressing and pumping. The Glenview 
plant, however, will have an open sprinkling filter as 
the location is more remote from habitation. The 
sludge will be removed from the tanks by an airlift, 
instead of a centrifugal pump, as at Morton Grove. 

Evanston Sewage Pumping Station—The Evanston 
sewage pumping station (Engineering News-Record 
Nov. 4, 1920, p. 872) has been in operation for more 
than two years. No changes have been made in it 
except to install an automatic oiling system on the 
pump steady bearings. Very little difficulty has been 
experienced with the operation of the trashpumps with- 
out screens. During the first few months of operation 
occasionally 2 x 4- and 2x 6-in. sticks passed into the run- 
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ners and stopped the pumps, but they were readily 
removed. With the completion of the construction work 
on the tributary system, no further difficulty with 
timbers has been experienced. At infrequent intervals, 
however, some floating trash has to be removed from 
the suction chamber. 

Tannery Testing Station—The tannery testing sta- 
tion is located alongside the Griess-Pfleger Tanning 
Co., in Chicago. This is a large chrome tannery with 
five sewer outlets. The testing station has been oper- 


MORTON GROVE SEWAGE-WORKS, CHICAGO 
Imhoff tank and sludge-drying beds at left. The building 
covers splash-plate sprinkling filters. Secondary settling 
tanks in foreground. 


ated from the start with activated sludge, but different 
preparatory treatments have been tried. Included in 
the installation have been a fine screen, with holes 0.1 
in. in diameter, a Dorr thickener, 19 ft. 10 in. in in- 
ternal diameter by 74 ft. deep, four activated-sludge 
aeration tanks, each 6 ft. wide by 23 ft. long by 11 ft. 
water depth on the filtration plates with a Dorr thick- 
ener for final clarification, 114 ft. in diameter by 11.4 
ft. deep. The various mixtures of tan, beam and soak 
liquors have been tested, as well as the need of thor- 
ough treatment preparatory to aeration. At first the 
aeration tanks were fed only during the working hours, 
but since last winter storage has provided a continuous 
flow. A sprinkling filter, 14 ft. square and 64 ft. deep, 
has been operated on settled mixtures, together with 
cinder beds and sand beds. Great care has been re- 
quired in operation to avoid caustic alkalinity, which 
injures the activated sludge. The activated-sludge 
process has been difficult to control, especially in cold 
weather. With continuous feeding a period of 12 to 
15 hours and air in amount 2.5 to 3.5 cu.ft. per gallon 
has been used. In summer nitrates may run up to 30 
p.p.m. The sprinkling filter has been dosed at a rate 
of 1 m.g.d. per acre, producing nitrates from 10 to 
20 p.p.m. The cinder filter has worked at rates of 
300,000 m.g.d. per acre and removes color. Nitrates 
have run from 20 to 30 p.p.m. All the devices have 
been supplied with a settled mixture of the three tan- 
nery wastes, the suspended matter being reduced from 
1,000 to around 350 p.p.m. by the Dorr thickener. 
Corn Products Testing Station—The testing station 
at)Argo.is being operated jointly by the Corn Products 
Refining Co., J. J. Merrill, chief engineer, and the 
Sanitary District. Prof. Edward Bartow is consultant 
for the company. With the exception of a sprinkling 
filter 14 ft. square and 8 ft. deep, this station has 
been operated on activated sludge. At present the in- 


stallation includes (1) two standard aeration tanks, ° 


each 6 ft. wide by 23 ft. long by 12 ft. deep, with a 
12-ft. diameter Dorr thickener settling tank, which 
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has been run on a 13-hour period with air from 

5.0 cu.ft. per gallon; (2) a circulating tank 6 ft 

by 23 ft. long by 12 ft. deep, with a settling + 

ft. square by 12 ft. deep, baffled like an Imhoff 
which has run on a 13- to 15-hour period, wit 
from 3.5 to 3.8 cu.ft. per gallon; (3) two Manc 

type tanks, each 8 ft. wide by 23 ft. long by 12 ft. 

with a 12-ft. diameter, Dorr thickener settling 
which has been run on a 13- to 15-hour period, 

air from 3.4 to 3.5 cu.ft. per gallon. The Manch: 
type of bottom has shown a better effluent than 
others, with less air per gallon. The ratio of fil: 
plate area to total area has been 1 to 13, as aga 

1 to 11.5 in the circulating tank and 1 to 5.75 in 
standard tank. Tests have been made on sludge pr. 
ing, using a plate press and also an American rot: 
vacuum filter. This work is still in progress. In i}, 
original installation two Dorr-Peck double-deck ac: 
vated-sludge units were included. The results obtained 
were no better than the standard tank and at times 
not so good. The use of these tanks was abandoned 
last winter (see Engineering News-Record, Feb. 9. 
1922, p. 251). 

Future Works—At the present time the engineering 
staff has practically completed the plans for the new 
95th St. pumping station of 750 sec.-ft. capacity in the 
Calumet district which will be tributary to the Calumet 
sewage-works. This pumping station will contain three 
72-in. pumps and two 30-in. pumps and will be some- 
what similar in general design to the Calumet station. 
It will be electrically driven from Lockport but in 
emergencies can be operated from the Calumet power 
plant. 

Since the report was made by the engineering com- 
mission composed of Messrs. Eddy, Fuller and Hatton 
(see Engineering News-Record, Aug. 24, 1922, p. 324) 
work has been pushed actively on the design of the 
North Side treatment works with the result that the 
plans for the activated-sludge tanks are nearly com- 
pleted. The details of the power plant, screens and 
the like have not as yet been completed. In accordance 
with the recommendation of the engineering commis- 
sion, the sludge is to be pumped 18 miles to waste land 
owned by the district and lagooned. This site is in 
the vicinity of the proposed West Side plant. With 
the experience in hand of the Des Plaines River and 
the Calumet Works in handling sludge, the preparation 
of the sludge from the North Side and West Side will 
be approached later on. 


Illinois River Survey—Twenty years after the open- 
ing of the Main Drainage Canal it seemed fitting that 
an extended investigation should be made of the con- 
dition of the flow from Chicago to the Mississippi River 
over a period of a year. This met the desire of the 
United States Public Health Service to obtain data to 
supplement the Ohio River and the Potomac River 
studies. The field work of a joint survey terminated 
on Sept 1, and the results are now being compiled. Bac- 
teriological data show markedly the bacterial death rate 
from Chicago to Peoria and bear out thoroughly the 
judgment of the United States Supreme Court in the 
case of Missouri vs. Illinois to the effect that the sewage 
of Chicago would not affect materially the Mississippi 
River above the St. Louis water-works. From the data 
accumulated it is hoped to compile some re-aeration 
factors and to determine to what extent dilution and 
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ation are responsible for the remarkable self- 
ation which goes on in the Illinois River. 
work described has been carried on under the 
al direction of H. P. Ramey, acting chief engineer 
of the Sanitary District of Chicago, who succeeded 
A. \V. Dilling, chief engineer, upon his retirement in 
Ju The work was begun under George M. Wisner 
and continued by E. J. Kelly, Mr. Dilling’s predecessor. 
The engineering staff working on the developments 
include the writer, sanitary engineer; Julius R. Hall, 
principal assistant engineer ; S. Moreell, Jr., structural 
engineer; L. C. Whittemore, assistant sanitary engi- 
neer; I. P. Kane and O. L. Eltinge, assistant engineers ; 
|. Steffa, mechanical engineer; I. T. Roberts, elec- 
trical engineer; and F. W. Mohlman, chemist. A. B. 
Wood of New Orleans, La., has been the consulting 
engineer on the pump layouts. In the co-operative 
work the United States Public Health Service has been 
represented by Surgeon W. H. Frost in charge and J. K. 
Hoskins, sanitary engineer. 


The Engineer and the Demand for 
' Industrial Leaders 


Dean Kimball, Retiring President of the 4.S.M.E., 
Weighs Qualifications of Engineer 
for Industrial Management 


By Dexter S. KIMBALL 
Dean, College of Engineering, Cornell University 


Extracts from address as retiring oa sident, A.S.M.E., delivered 
at Annual Meeting, New York, Dec. 4, 1922 


HE benefits that have accrued to all classes in modern 

civilization are beyond question and are more apparent 
when comparison is made either with older forms of civiliza- 
tion, or even with existing handicraft nations. The general 
level of physical comfort and education as seen in modern 
nations is unquestionably higher than has ever before been 
attained. Nevertheless, no single class of people is satisfied 
with its position in the nation, and there is a deep feeling of 
unrest and discontent among those workers who actually 
produce the comforts of life. 

This charge that modern civilization is a failure or at 
least no improvement upon former civilizations, is or should 
be of peculiar interest to the engineer, using this term in its 
widest sense to include all industrial workers who use the 
scientific method. For modern civilization is largely what he 
has made it, and the civilization of the future will be largely 
what he wishes it to be. It is too much, of course, to claim 
that the engineer, unaided, can solve these difficult prob- 
lems, but it is undoubtedly true that if he will direct his 
energies to the problem of the distribution of wealth as 
earnestly as he has devoted them to its production, he can 
make a contribution to industrial economics that will be 
exceedingly helpful. The engineer alone has a direct and 
personal knowledge of the industrial machine. 

Furthermore, it should be noted that the efforts of the 
engineer are no longer confined to the design and actual 
production of commodities. The principles of mass produc- 
tion that have so greatly reduced the cost of commodities he 
has now quite fully developed. The wide application of the 
principles of mass production has been made possible by 
mass financing, the work of the financier. The engineer, in 
turn, is now developing the principles of mass management, 
and his contributions to the philosophy of management are 
already noteworthy. I believe most business men would be 
surprised to know to what a large extent the methods ef 
the engineer have invaded their chosen field, and there can 
be little doubt but that the near future will see the engineer- 

ng type of manager a predominant figure. 

It will be freely conceded that the preparation of the 
cngineer for these new duties is far from adequate, and two 
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of his shortcomings stand out conspicuously. The first is 
his lack of knowledge of the economic principles of industry 
and commerce. This need in the equipment of the engineer 
is now fully recognized, and in a fair way to be remedied. 
All first-class engineering colleges now prescribe more or 
less economic study and students of engineering recognize 
this study as a necessary part of their mental equipment. 

Another important weakness in the mental processes of 
the engineer is his lack of knowledge of human nature and, 
worse still, his lack of sympathy with human problems. He 
is by nature a constructive individualist and usually impa- 
tient to obtain results; and, as a consequence, impatient of 
any obstruction, human or physical, that stands in the way. 

Over against these weaknesses must be placed certain 
inherent qualities that strengthen his claim to industrial 
leadership. He is, as a class, essentially honest. His entire 
training and professional experience are such as to demand 
honesty of thought and purpose in all of his transactions. 

The-engineer also often occupies a strategic position in 
industry which is of great importance in controversial mat- 
ters. As.the designer and planner of industrial enterprises 
he stands between capital and labor, and he is, not infre- 
quently, better informed of the real difficulties at issue. 

- And‘last, but most important, the engineer has command 
of the scientific method of attacking problems. With this 
he has practically solved the problem of production and is 
now rapidly rebuilding the field of administration. Is it 
reasonable to suppose that he cannot make a great contri- 
bution to the problem of the distribution of wealth if he 
attacks this problem in the same wholehearted manner? 


Need for New Leadership — Thinking men who know 
industry agree that we should have a new form of industrial 
leadership, but the source of this new leadership does not 
seem to be clear. And it should be noted that future indus- 
trial leadership will be closely associated with political lead- 
ership, so closely are the problems of industry linked with 
political administration. The first form of national leader- 
ship was the military type, the rule of the strong man. This 
extreme form of leadership still prevails in some countries. 
In modern democracies military rule has been succeeded by 
what may be termed legal government. Today our social, 
political and industrial activities are governed by a very 
comprehensive code of legal regulations that rest upon 
precedent and upon the opinions of eminent jurists some- 
times affirmed and reaffirmed many times. The legal method 
and the legal mind, however, are for the most part back- 
ward looking in their processes. 

There remain for consideration two other types of mind 
from which a new irdustrial leadership may come; namely, 
the business or financial type, and the scientific type. The 
business type of mind with the aid and counsel of the legal 
and engineering fraternities has built up modern industry 
as we now see it. There can be little doubt as to the ability 
of this type of mind to plan and direct the larger aspects of 
industry along existing lines. One weakness lies in its 
apparent inability to appreciate or rather to acknowledge 
that a new industrial day has dawned in which industry 
is being viewed more and more as the support of human 
life and not as a means of producing private, corporate, or 
state profits. Another weakness is its lack of technical 
knowledge of modern industry. As industry becomes more 
and more complex, the business man is compelled to depend 
more and more upon the engineer for advice and knowledge. 
It is this very phase of modern industry that is rapidly 
forcing the réle of industrial manager upon the engineer. 

No one would presume to say that the engineer alone can 
solve the industrial riddle, but it is clear that he can make 
a very great contribution to the solution. But it becomes 
increasingly clear that hope of a solution rests with the two 
groups just discussed. The National Department of Educa- 
tion has for some time been advocating strongly that engi- 
neering students be taught more of the fundamentals of 
business and that young men preparing for the field of 
business and commerce be instructed in some of the out- 
standing features of engineering. And it may be that we 
shall yet develop a combination of these two fields that will 
produce the new type of industrial leader. 
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Building the North Platte Branch; 
Union Pacific R. R. 


Tracklaying Train Has Locomotive Crane to Place 
Rails—Small Station Layouts—Line 
Serves Irrigated District 


A IMPORTANT railway extension built in 1921-1922 
is the North Platte branch of the Union Pacific R.R., 
which is a land development or settlement project, 
progress on which was interrupted by the World War. 
It is a continuation of a line, which, starting at 
O’Fallons, Neb., follows up the North Platte river 152 
miles to Haig, Neb. This point was reached in 1914. 
The new 42-mile extension, running westward from the 


1014 


sy 


Lid. 1—NORTH PLATTE EXTENSION, UNION PACIFIC R.R. 
This branch line, work upon which was discontinued during 
the World War, is being constructed as a land-settlement 
project. The 42-mile extension will tap a 50,000 acre dis- 
trict of government irrigated land. 


river, as shown in Fig. 1, was commenced in 1921 in 
order to provide railway transportation for a 50,000- 
acre district which had been put under irrigation by the 


U. S. Reclamation Service. For convenience of construc- 
tion and accounting the line was divided into three sec- 
tions: 14 miles west to the Nebraska-Wyoming state 
line, 15 miles west to Cherry Creek and then 13 miles 
north and eastward down the valley of that creek. 
Grading and Structures—The line is in the rolling 
prairie country of a semi-arid region and has maximum 
grades of 0.6 per cent in both directions. Its sharpest 
curves are of 3 deg. Elevations above sea level are 
3,926 ft. at Haig; 4,250 ft. at Yoder, 27 miles farther on; 
and 4,155 ft. at Station No. 6 (the present end of the 
line). Earthwork averages 27,000 cu.yd. per mile and 
is largely clay and loam, but with some solid rock. Ex- 
eavating machinery includes four steam shovels, six 
‘levating graders and a number of fresno scrapers with 
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teams. Material for fills is 47 per cent from 

53 per cent from borrow pits. Temporary tr 
dump-car trains were used in making the hea, 
the haul being about 4-mile and the 4-yd. ca 
dumped by hand. The remainder of the fills w: 
with dump wagons and scrapers. 

Four through girder bridges with spans of 5: 
ft. on concrete substructures are required for ir; 
canals and drainage ditches. Twenty trestles ay: 
55 ft. in length and 10 ft. in height are bui! 
creosoted piles and open decks of untreated Ore; 
Culverts and small concrete bridges average sey: 
mile. Stations for new town sites are frame bui 
with living rooms for the station agent, as show 
Fig. 2. The typical layout of tracks and buildin; 
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these small stations is shown in Fig. 3. Fairly good 
water for the engines is obtained from wells. The 
nearest engine terminal and repair shop is at North 
Platte, Neb. 

Tracklaying Methods—In tracklaying, a locomotive 
crane is used. At the material yard a second crane loads 
rails and ties onto flat-cars for the tracklaying train, 
which is taken to the front by a locomotive. The crane 
is at the head of the train with the rail cars next, then a 
car of fastenings and after that the cars of ties. 

On reaching the front, ties are unloaded into wagons 
to be hauled ahead and distributed on the grade. Eigh' 
wagons are usually employed to keep the ties distributed 
ahead and the force for handling ties consists of eight 
teamsters and thirteen laborers. The rails are taken by 
the crane from the cars behind it and delivered onto the 
ties. To handle the rails, there are three men on the 
cars and twelve men on the ground. Behind the train 
is a force of about 65 men for backspiking, lining and 
bolting. In addition to the above usually about twenty- 
five men are required in the material yard to load ma- 
terial. 

Since the tracklaying is done intermittently, no high 
records have been made, but the maximum progress 
has been 4,400 ft. per 9-hour day with a force of about 
100 men. All tracks are laid with 90-lb. rails of the 
Union Pacific R.R. standard section, using No. 10 frogs 
in main tracks and No. 9 at all other points. Both 
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L 
FIG. 3—TYPICAL STATION I 


Oregon fir sawed ties and Wyoming pine hewed ties are 
used, all treated with zinc-chioride. Tracks are ballasted 
with cinders, averaging 1,000 cu.yd. per mile. Passing 
sidings 3,000 ft. long are provided at intervals of about 
seven miles. 

Motor trucks and the contractor’s trains moved 
supplies from the base at Haig to the head of steel. The 
Utah Construction Co. has the general contract for 
grading, bridging and tracklaying. Stations are built 
and water facilities provided by the railway company’s 
forces. The field force consists of three engineering 
parties to look after the grading and tracklaying and a 
fourth or floating party which looks after the bridge 
and culvert work. These parties live in camps. All 
the work is under the supervision of R. L. Huntley, chief 
engineer of the Union Pacific System. 


Load Curve Charts Help Save Lost 
Time in Construction 


For One-Purpose Machines Time Principal Factor 
—Multi-Purpose Machines Require 
Maximum Adaptability 


USTIFICATION for the continued use of high-priced 

construction equipment in a declining labor and 
machinery market has led the Omaha (Neb.) Metro- 
politan Utilities District to study the load curve of its 
heavy equipment bought at high prices. Homer V. 
Knouse, assistant superintendent and purchasing agent, 
related as follows the results of the district’s experience 
in a paper presented recently before the Iowa Section 
of the American Water Works Association: 


The solution of the lost-time problem is intensive opera- 
tion, or an improvement of the load curve, to the end that 
the overhead charges may be spread over a larger number 
of units. Fig. 1 represents the load curve of a wheel-type 
trenching machine having a maximum capacity of a trench 
24 in. wide by 6 ft. deep. The white areas above the line 
represent lengths of trench excavated and the shaded areas 
below show time in hours the machine was out for repairs, 
inspection and general oiling. The white areas below the 
line represent time in hours of moving from job to job. The 
machine should not be penalized as fully as this curve would 
indicate, for it is undoubtedly 
true that it could have increased 0 APril, 
the total amount excavated had 
it been possible for the pipe- 
laying gang to keep up with it. 
This fact was noticeable where 
short lines were laid, when the 
time required for the connection 
was great in proportion to the 
time required to lay straight 
pipe. As a consequence the 
operator would spend time re- 
pairing or overhauling, which 
might quite as well have been 
devoted to digging had there 
been the work to do. 

Fig. 2 shows performance 
curves used for day-to-day 
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check on the efficiency of the machine operation. A factor 
or index number for the machine operator’s score is ob- 
tained by dividing the sum of digging hours plus moving 
hours by the total hours the machine is in service, digging, 
moving and repairing. Idle time is not considered in this 
curve, inasmuch as the operator is not responsible for the 
time when there is no work provided for the machine. The 
“General Foreman’s Score,” checks the total time of dig- 
ging, moving and repairing to total working hours and is 
an index of the degree to which work was provided for the 
machine. The third curve is a combination of the first two, 
and represents the value of the machine to the district. By 
decreasing repair time and increasing digging time, it will 
be possible for the operator to increase his score. Since 
digging time is figured by measuring the amount of trench 
opened and dividing by an allowance of 100 ft. per hour, it 
is not unreasonable to expect that a score of between 90 
and 100 can be obtained by the operator. While the ma- 
chine is capable of digging 138 ft. per hour, an allowance 
for “digging in,” raising over services, cleaning buckets, 
oiling, greasing and adjustments, makes 100 ft. per hour 
for the entire day a reasonable average to expect. 

The general foreman will be able, by better co-ordination 
of his work, to reduce the idle time and obtain a higher 
score. Pipe-laying gangs can be directed to follow the ma- 
chine as may be necessary to keep their part of the work 
as closely behind the trenching machine as possible, and 
when numerous or difficult connections are necessary, extra 
gangs can be used advantageously to keep the progress at 
a maximum. By using this system of records the men 
responsible for the various factors are able to visualize the 
progress of their work and it is the hope that the increase 
in operating efficiency will decrease the unit cost of trench- 
ing for from 20 to 30 per cent. 

The excavator is essentially a one-purpose machine, but 
in the construction department of utilities there are many 
operations which, although rather dissimilar, may often be 
performed by a single piece of equipment. A _ back-filler 
now in use by this department has had its load curve greatly 
benefited by adapting it to several uses. In addition to 
being a rapid back-filler it has been used as follows: For 
unloading cast-iron pipe from cars the costs were reduced 
60 per cent. With bottom-dump buckets deep excavations 
may be handled more cheaply and the work speeded up as 
compared with hand methods. For erecting reinforcing steel 
and forms in building work the back-filler made a satisfac- 
tory traveling crane. For pouring concrete in column forms 
a special mast and bucket made the handling of the work 
a simple matter. 
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The district has in service a small gasoline-driven drag- 
line which has proved useful for excavating trenches for 
large size pipe, for handling pipe while laying, for unload- 
ing sand and stone, for unloading and bunkering coal and 
as a back-filler. 
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FIG, 2—-DAILY PERFORMANCE CURVES OF EXCAVATOR 

An air compressor was placed in service about July 1 and 
while cost data are not available in sufficient detail to be 
published, it is felt that its purchase was a wise move. 

The compressor was delivered on a steel truck, but it 
soon became evident that the racking due to trailing behind 
a truck over rough pavements would cause material damage. 
In consequence it was decided to mount the unit on the 
chassis of an old truck which had been retired from service. 
The first plan contemplated the use of the chassis as a 
trailer. As the mounting progressed, it became evident that 
with minor changes the unit could be propelled by the 
engine of the compressor. The space formerly occupied by 
the engine has been utilized as a tool box, and all necessary 
equipment can be carried to handle the various classes of 
work without the necessity of providing a truck to aid in 
moving from job to job. 

The compressor has been used in connection with a pav- 
ing breaker to cut paving for the installation of water and 


FIG. 3—SPRING-CUSHIONED, RUBBER TIRED TRAILER 


Ordinary stee l-tired wagon limits speed, racks running gear 
and mixes up equipment. 
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FIG. 4—AIR COMPRESSOR ON OLD TRUCK CHASss 
Engine of compressor drives the truck. The space occu 
by the old engine is used as a tool box, 


gas mains. This paving breaker is a heavy non-rotating 
air hammer, using 14-in. moil-point steel and is very eff 

tive in breaking concrete base. A chisel point tool is us: 

for cutting and lifting sheet asphalt, or asphaltic concrete, 
and the moil point is used for raising brick. 

A foundry tamper to which was added a larger foot has 
been found effective in tamping re-filled material in trenches 
One man with this tool is able to do the work of six me 
with hand tampers, and do it better. 

A jackhamer drill, for use in cutting holes in walls and 
slabs and for the removal of old foundations, is a valuah\ 
addition to the equipment. Chipping hammers are useful 
in many places. When used in connection with a cement 
gun a large field of use is opened to the compressor. Un- 
doubtedly many more uses will be found for the compressor 
as particular conditions arise, and it should be possible to 
get for it an attractive load curve. 

The writer uses a dispatcher to order the movements of 
all trucks, and has found that not only is there less idle 
time, but that material is delivered to the job more nearly 
at the time it is needed. Gangs can be moved when ready 
and a truck is always available at some point in the city 
to handle emergencies. 

The trailer shown in Fig. 3 was designed to make rapid 
transit of repair tools possible without the necessity of 
loading and unloading a truck whenever a move was neces- 
sary. Since this item of labor was avoided, it was possible 
to equip the trailer with tools to meet practically all emer- 
gencies. By the use of a spring-cushioned, rubber-tired 
trailer, the truck travels easily at its normal speed, whereas 
with the steel-tired wagon trailer, speeds of more than four 
or five miles per hour would soon wreck the running gear, 
rack the body and so mix up the contents of the wagon that 
tools would be damaged and rendered inaccessible. 

An item of automobile expense that is generally over- 
looked is that of unnecessary mileage. The speed of a car 
makes the long way to a job seem of small importance, 
allows a return for forgotten tools to be made easily and 
makes careless routing a matter that is almost impossible 
to detect. Probably 15 to 25 per cent of auto mileage can 
be eliminated by a consideration of these items. 

Summarized, the elements which should be considered 
when endeavoring to improve a load curve, are as follows: 
(1) With a one-purpose machine, it should be so designed 
as to give maximum hours of useful work with minimum 
time out for repairs. (2) Multi-purpose machines should 
be designed so as to be adaptable to the maximum number 
of uses spread as nearly over.the entire year as possible. 
(3) Co-related work should be so organized that the equip- 
ment is able to work all possible hours. (4) Supervision 
should be such that duplication of trips of trucks and pos- 
sible “empty” or unnecessary mileages are avoided and that 
no work or men are kept waiting. 
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Building a 6,500 Hp. Water Power 
Plant in New England 


Work on Searsburg Development of the Deerfield 
River Involved Earth Dam and 4-Mile 
Wood Stave Pipe Line 


By J. ARTHUR GARROD 


General Superintendent, Aberthaw Construction Co., 
Boston, Mass. 


ENGINEERING 


T Searsburg, Vt., the New England Power Co., 
{\through its subsidiary, the Power Construction 
Co. of Worcester, Mass., recently completed another 
unit in its already extensive power development of the 
Deerfield River. The project includes a large earth 
dam, wood-stave conduit nearly four miles long, power 


(BONDS BROOK 
INTAKE 


“ og 
Condy ‘. 10 + 9 












NEWS-RECORD 1017 





ging railroad follows the river to the site of the new 
development. 

One of the first operations was the repair an¢ 
strengthening of this narrow-gage railroad as far as 
the dam and its removal from the flooded area above 
the dam. The material yard for construction tools 
and supplies was, therefore, located at Mountain Mills 
and the materials were moved to the location over thi' 
narrow-gage railroad, or over a very good country road 
which also follows the course of the river, and which 
also had to be located outside of the flooded area above 
the dam. 

The river valley at Searsburg is fairly narrow and 
the river banks are quite precipitous, in some cases 
approaching a 1 to 1 slope. The ground is largely clay 
with big boulders and nests of boulders which have 
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FIG. 1—PLAN AND PROFILE OF THE SEARSBURG HYDRO-ELECTRIC DEVELOPMENT 


house and surge tank, located on the upper reaches 
of the Deerfield River west of Brattleboro, Vt., and 
approximately ten miles above the Massachusetts state 
line, 

Fig. 1 shows the general location of the development, 
also profiles, from which it will be noted that the wood- 


stave conduit runs from the dam with a pitch of only 


25 ft. in the full length of 20,000 ft. to the power 
house site where the water drops 185 ft. through a 
steel penstock to the wheel in the power house. Where 
the penstock and wood-stave conduit join a concrete Y 
affords a connection to the steel surge tank. 

The nearest railroad to the development is the Hoosac 
Tunnel & Wilmington 8.R., which runs north from the 
Boston & Maine R.R. at Hoosac Tunnel, Mass., and 
terminates at Wilmington, Vt., about four miles from 
the power house site of the new development. On this 
railroad about two miles below Wilmington is a station 
‘alled Mountain Mills, which is the headquarters of the 
operating division of the New England Power Co. 
From Mountain Mills a discontinued narrow-gage log- 





apparently been old stream beds. At the site selected 
for the dam a ledge on the west side of the river 
afforded excellent opportunity for a temporary bypass 
and subsequent permanent intake and spillway in solid 
rock. 

The dam itself presents no unusual features. It is 
a simple earth structure slightly more than 50 ft. high 
in the middle of the stream with a base approximately 
240 ft. wide and a crest 20 ft. wide. The total length 
of the dam, including spillway, is about 550 ft. The 
earth section, however, is only slightly more than 200 ft. 
The 55,000 cu.yd. of earth fill required for the dam 
was obtained from borrow pits opened in the easterly 
hillside mostly above the dam approximately a quarter 
of a mile away. This fill, which was a combination 
of clay and gravel, was excavated with 1i-yd. steam 
shovel, full revolving type, and was brought to the dam 
site in trains of four yard dump cars drawn by 30-i» 
gage locomotives. Two trains of cars were operate: 
continuously and it was found possible to take the out- 
put of the 14-yd. shovel practically continuously. 
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The first work at the dam was the construction of 
a temporary bypass. The ledge at the west bank of 
the river was blasted out and a concrete wall con- 
structed 10 ft. thick at the base and in height and 
width following the section of the drain. This wall 
formed the abutment for the fill as well as forming 
part of the permanent spillway. Buttresses extended 
into the fill to prevent leakage along the wall. No 
cofferdam other than the deposit of earth was required 
to divert the stream through the temporary bypass, 
although some rocks from the excavation were placed 
from a low trestle at the upstream edge of the fill to 
serve as a partial breakwater. 

Building the Dam—The plan of operation was to 
place the earth fill by dumping from temporary wood 
trestles placed about 100 ft. apart and constructed of 
local timber. When the fill had reacned a height of 
about 15 ft. dumping was suspended and the bed of 
the river between the two lines of fill cleared of boulders 
and river silt, leaving the undisturbed hardpan clay 
bottom of the river bed exposed. Dumping was then 
resumed and as the fill was deposited in the middle 
of the dam the fine material was washed to the center by 
two fire streams playing continuously. This formed 
the core of the dam. This core was carried well into 
the east bank of the river. The sluicing resulted in a 
pond being formed in the middle of the dam which 
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FIG, 3. WOOD-STAVE PIPE UNDER CONSTRUCTION 


Pipe is 8 ft. in diameter and line is nearly 
constituting the 
England. 


4 miles lor 
largest installation of this type in N: 


thoroughly puddled the fill as it was placed. The two 
fire streams were supplied with water from this pond 
by a two-stage electrically-driven pump located on a 
raft in the pond. Make-up water was supplied from 
up-viver by a 6-in. single-stage pump. The pond in 
the central portion of the dam was discontinued when 
the grade of the spillway was reached—approximately 
15 ft. below the crest. 

When the fill had reached the height of the top of 
the trestles the upper work of the trestles was removed 
and the track jacked up as the fill rose. To take care 
of the settlement of the fill an over-slope of about 10 
per cent was placed. The flood line above the dam 
included about 20 acres of land, about 14 acres of which 
had to be cleared. 


Wood-Stave Pipe—The largest single item in the 
contract, and the one which involved the most difficulty 
from a construction viewpoint, was the building of the 
berm or bench for the wood-stave conduit and the plac- 
ing of the conduit itself. The only practical location 
for the conduit was on the slope of the river bank. 
The river winds more or less and as previously stated 
the bank is quite precipitous and heavily wooded. 
Where the bank curved sharply, studies were made 
of the possibility of tunneling through rather than 
curving the conduit around the hillside, but the uncer- 
tain nature of the excavation, with the probability of 
encountering boulders and ledge if the conduit were 
directed through a tunnel, showed economy in favor of 
the hillside location. 

Following the location of the conduit a clearing gang 
went ahead and cut down the:trees and brush in a 
swath approximately 100 ft. wide, this width being 
considered necessary to afford proper fire protection 
to the wood pipe. This clearing approximated thirty- 
five acres. 

A force of men called the prospecting gang fol!owed 
the clearing gang. It was the duty of this crew to 
determine as closely as possible the exact nature of 
the digging which the steam shovels would be called 
upon to handle, and to remove as far as possible any 
obstacles. The gang dug test pits, drilled test holes 
and also did considerable blasting. To carry out this 
preliminary work effectively a narrow berm was cleared 
ky hand on practically the center line of the pipe to 
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allow travel and to provide a space in which to run 
the water line for the steam shovels. 

Two 1-yd. steam shovels were used in excavation of 
the berm. These shovels came by ‘rail to Mountain 
Mills, where they were transferred to the narrow-gage 
rails and transported to the site. They were assembled 
at the foot of the hill near where they were to cut 
and it was necessary to build temporary roads to 
get them up the bank. Shovel No. 1 was cut in at 
Medbury Brook about 2,000 ft. upstream from the 
surge tank at an elevation about 150 ft. above the 
highway at this point. This shovel worked back to 
the surge tank, after which it returned and worked 
continuously upstream until it reached the point where 
shovel No. 2 had started. The excavation by shovel 
No. 1 totaled 29,000 cu.yd. of earth. and 5,600 cu.yd. 
of rock. 

Shovel No. 2 was cut in at approximately a halfway 
point of the berm and worked upstream to the dam, 
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points. This was done not only to eliminate handling, 
but to prevent damage through excessive handling. The 
ends of the staves were slotted to receive steel tongues, 
about 11 tons of which were used. 

The concrete cradles supporting the conduit were 
supplied by the general contractor. These cradles were 
in two pieces and were cast in molds at Mountain Mills 
and transported by rail and team to the berm where 
they were distributed along the conduit line. Of. these 
precast cradles 2,090 were used, while about 100 were 
cast in place. All were placed on reinforced-concrete 
foundations. 

Where the conduit crossed brooks or ravines wood 
trestles were erected with the assistance of the steam 
shovels, a total of about 900 ft. of such trestle being 
necessary. Where Medbury Brook and Bond Brook 
entered the river through deep cuts, siphons were 
placed in the conduit line. At these brooks, also. 
24-in. wood pipe intakes were cut into the main con- 
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FIG. 4—RETAINING WALL AT WEST END OF DAM SHOWING TRESTLES FROM WHICH EARTH WAS DUMPED 


removing in all about 48,000 cu.yd. of earth and 
approximately 1,500 cu.yd. of rock. 

The difficult nature of the digging is well indicated 
by the fact that the shovels, which operated day and 
night, often advanced only 40 ft. in 24 hours, with 
an average for a full month’s work of about 110 ft. 
in 24 hours. All of this excavation was in the hillside 
and, for the most part, the excavated material was 
simply dropped over the low side of the slope by the 
shovel. At some points, however, spurs of the hills 
ran out flat, and in these cases it was necessary to 
move some of the excavated material by teams. Many 
fingers of ledge were uncovered as the shovels pro- 
gressed and had to be blasted out. This excavation 
averaged about 4.3 cubic yards per foot of conduit. 

Details of Pipe—The 8-ft. wood-stave conduit is the 
only wceod penstock of appreciable length in New 
England. This was furnished and erected by the Con- 
tinental Pipe Manufacturing Co. The contract called 
for 1,600,000 board feet of Douglas fir staves 23 in. 
thick, average length 14 ft., as: well as some 600 tons 
of i-in. steel bands and 70 tons of malleable cast shoes. 
his material was all unloaded, stored and placed on 
the berm by the general contractor. Fifty-seven staves 
completed the conduit circumference. Accordingly, 
‘taves were placed on the berm in piles of 114 staves 
each, all of one length, as near as possible at exact 


duit. The shortest allowable radius for wood conduit 
was 300 ft. Where sharp curves occurred special steel 
bends were provided, six of these being installed at 
different points, radii varying from 40 deg. to 90 deg. 
Where the conduit line crossed the Bennington Road 
is was necessary to blast out the ledge and build a 
special flat section of conduit in concrete, the road 
passing over this. 

Spillway—Fig. 2 shows a plan and cross-section 
of the intake and spillway structure at the dam. This 
was all built in solid rock, and, including the temporary 
bypass, necessitated the removal of more than 6,000 
cu.yd. of rock as well as about 1,500 cu.yd. of pre- 
liminary stripping. The mechanical equipment at the 
dam consists of two 6 x 8-in. cast-iron sluice gates, one 
of which controls the water entering the conduit, the 
other being used to bypass the water down the river 
bed, thus aiding in the flood control. These gates are 
operated by oil cylinders 16 in. in diameter, pressure 
for which is supplied by a 30 gal. electrically driven 
triplex pump. The rormal operating pressure for the 
cylinders is about 200 Ib. per sq.in. 

The downstream end of the conduit terminates in 
a concrete Y, one branch of which is connected to the 
surge tank and the other to the steel penstock which 
drops to the power house. 

The surge tank is of the Johnson differential type 
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50 ft. in diameter and 35 ft. high, the vertical steel 
section being set in the concrete of the foundation 
without a steel base. This tank is partially protected 
from freezing by a wooden housing. Nearly one thou- 
sand yards of earth and rock were removed at this 
point for the surge tank foundation, while the founda- 
tion itself required more than 600 cu.yd. of concrete. 

The penstock is 6 ft. 6 in. in diameter, approximately 
500 ft. long, of-steel- plate varying in thickness from 
* in. at the concrete Y to * in. where it enters the 
power house. The steep slope at this point was fairly 
clear and little preparation was necessary for the 
penstock line other than the construction of the sup- 
porting concrete blocks. 

Power Equipment—The power house is a concrete 
and brick structure 34x41 ft. with a gunite roof slab 
on a’steel frame. The equipment consists of a 5,000 
kva., 4,500 kw., 360 r.p.m. General Electric generator 
with the necessary auxiliary switchboards, trans- 
formers, oil switches, lightning arresters, etc. The gen- 
erator is driven by a 6,200-hp. vertical turbine with 
cast steel spiral case built by the I. P. Morris Depart- 
ment of the William Cramp & Sons Ship and Engine 
Building Co. At the turbine inlet there is a Wellman- 
Seaver-Morgan Co. balanced plunger hydraulic valve, 
by means of which water can be shut off from the unit. 

This development not only adds materially to the 
amount of power developed by the New England Power 
Co., but is also of considerable value as further con- 
trolling the Deerfield River, which was already exten- 
sively developed below the Searsburg location. 

The general contract for the work was handled by 
Aberthaw Construction Company, of Boston, under the 
direction of the Power Construction Co., of Worcester. 


Publicity of the Right Kind for 
Water-Works Properties 


Extracts From a Paper by Dow R. Gwinn, President and 
Manager, Terre Haute Water Co., Presented to the 
Iowa Section, American Water Works Association 


oe operators take their publicity matter to the editor 


when they should see the advertising manager. They 
fail to distinguish the difference between news and adver- 
tising matter. An operator, who would resent the sugges- 
tion that he furnish service free of charge, should keep 
that idea in mind when he goes to the newspaper office with 
copy. A newspaper must charge for advertising matter. 
Therefore, when you wish to acquaint the public with facts 
about the water-works business, see the advertising man- 
ager and make a contract for space. 

Plenty of time should be taken in the preparation of 
copy. If a series of advertisements are to be used, it is 
advisable to start in with one of a historical character. 
Prepare a second with some of the difficulties of a prac- 
tical character that have been overcome. The third inser- 
tion could give a description of the present system. Some- 
where through the series the name of the engineer or 
engineers should be given, the trouble in financing the 
enterprise and the names of those who bore the responsi- 
bility of getting the works started. 

It is a mistake to try to tell too much in one issue of 
the paper. In most cases 5 in., three columns wide, is 
sufficient space, with at least two insertions of each story 
or talk. Change copy weekly. Contract for space on the 
editorial page if it is used for advertisements. It is advis- 
able to complete copy for the entire series before beginning 
publication. 

The public should be taken-into the confidence of the 
water-works operator; it is poor policy for the public to 
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get the idea that the operator is covering up 
Let the public know what you are doing. If y 
plate important improvements, take space in 
paper and state what you are about to do, whom 
engaged to plan the work, the standing of th 
and what-he has done in other cities. If an app 
to be made for an increase in rates, space should | 
for making the announcement and full particula 
be given so that the public will be able to judge ; 
reasonableness of the claim for higher rates. 

After or during the publication of a series of a 
ments (call them “water talks” if you please), a 
should be made to get the public to visit the pump 
tion and other portions of the plant. Incidenta! 
grounds around the station should be made attract 
pleasing. Our grounds are desirable for picnics a 
invite the public to use them. 

During the past summer the Rotarians, the Kiwanis (\yb 
and the Exchange Club served noonday luncheon o uy 
grounds; the Lions and their wives served supper. W, 
have tables (trestles and boards) sufficient for 140 people: 
our men set the tables, cover them with white paper (it 
comes in rolls), put on the glasses, forks and spoons. 
caterer, who is engaged and paid by the club using the 
grounds, furnishes the food, plates and paper napkins. 
We furnish the water, coffee and sometimes small bottles 
of milk. In this way the live wires of the city, the men 
who are doing things, visit our plant, see what we have 
and, judging by many comments, go away with a good 
impression of the local water-works plant. Of course, the 
newspaper men are present and the luncheons are duly 
written up, usually with some reference to the water-works. 
It is always favorable publicity. 

We have an unusually fine tennis court which may be 
reserved by telephone, no charge being made. The finals 
of tennis tournaments are played on the water-works court. 

The record of fatal typhoid cases in Terre Haute since 
1909 has dropped from 60 to 5 per 100,000 population. In 
the same period the number of water consumers has in- 
creased from 5,200 to 9,000. A drawing 84 x 11 in. was 
made showing these facts graphically. For three years we 
have prepared these drawings and have about 400 blue- 
prints from the tracings. These prints have been mailed 
to a selected list of names, including the state health 
officials, members of the Public Utility Commission, local 
officials, physicians, nurses, college and school principals 
and all members of the Rotary Club. 

The writer is of the opinion that the best form of adver- 
tising is through the public press, but there are occasions 
when a personal letter, multigraphed with typewritten 
address, is effective. A special letter was sent recently to 
real estate men advising them that the price of cast-iron 
pipe was extremely high; that money was dear and hard 
to get and that a survey showed over 2,500 vacant lots on 
the lines of existing water mains. Blueprints of the 
survey were inclosed. We also enclosed an extract from 
Mr. Brigham’s article in the Atlantic Monthly for March, 
1921, to the effect that the United States Housing Corpo- 
ration could have built houses where utilities were already 
installed much more quickly and cheaply than in new loca- 
tions, that the cost of improved vacant lots in the city 
was less than the improved acreage plus the great cost of 
utilities. 


California Forest Fire Losses 


According to a preliminary estimate made by the 
U. S. Department of Agriculture fire losses in California 
national forests during the past season amounted to 
$134,000. Fires burned over a total of 290,800 acres, 
of which 192,000 acres were government land. Some 
of the watersheds in the state were severely damaged 
through destruction of their forest covers. Lightning 
set 25 per cent of the fires. The effective fire detec- 
tion and suppression organization of the U. S. Forest 
Service made possible extinguishment of 80 per cent 
of the fires before they had covered 10-acre areas. 
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Special Precautions Safeguard New York Subway Tubes During Channel Improvement—Fire Blasts 
Are Made Between Trains and Close Inspection Is Maintained 


By CoL. EDWARD BURR 
. Corps of Engineers, U. S. A. 
Officer-in-Charge First New York Engineer District 


HE improvement of East River as now carried on 

by the United States contemplates a channel 40 ft. 
deep at mean low water with a standard width of 1,000 
ft, narrowed at points where topographical conditions 
make it necessary for reasons of excessive cost. The 
estimated cost of the improvement under existing 
general cost conditions is about $72,000,000, this high 
cost being due to the large yardage of submarine ledge 
to be removed in strong currents and congested traffic. 
Among the items of work is the removal of a ledge 
shoal which was approximately centered over the Old 
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FIG. 1—LOCATION OF AREA EXCAVATED 
The seismograph was installed in a cross passage between the tubes under the easterly 


edge of the area to be removed. 


Slip-Clark St. tubes of the rapid transit system operated 
by the Interborough Rapid Transit Co. This shoal had 
a least depth to ledge rock of about 31 ft. at mean low 
water and an area of about 105,000 sq.ft. that was less 
than 40 ft. deep. The quantities involved were 9,544 
cu.yd. of ledge rock to 40 ft. depth and 15,406 cu.yd. to 
42 ft., with average depths of cut of 2.5 and 4.5 ft. 
respectively, payment being made at full contract price 
for material removed between 40 and 42 ft. The quanti- 
ties of dredgeable material to be removed were 4,314 
and 6,425 cu.yd. to 40 and 42 ft., respectively. 

After customary advertisement a contract was 
entered into with the New Jersey Shipbuilding and 
Dredging Co. on Sept, 2, 1919, the work being due for 
completion on Nov. 24, 1921. Dredgeable material 
having first been removed, the contractor began drilling 
and blasting in November 1920, but his plant was seri- 
ously injured by collision after but three days operation. 
Drilling and dredging operations, either separately or 
jointly, have continued since that time with interrup- 
tions and delays resulting from collisions by passing 
traffic, more or less serious, and the work is now com- 
pleted excepting for the removal of a few high points 
which have been developed by sweeping and which may 
be broken rock. 

Proximity of Tunnels—This contract, in addition to 
the normal difficulties found in removing ledge to 40 ft. 
depth (45 ft. at m.h.w.) in the traffic and tide currents 











of East River, presented special problems resulting 
from the existence directly under the highest point of 
the reef of twin rapid-transit tubes 66.2 ft. below 
m.l.w. measured to the iron lining. It was essential to 
conduct blasting without damage to the tubes, undue 
delays to traffic and even without alarming passengers, 
bearing in mind a serious tunnel accident in Brooklyn 
a few years earlier. These ends were all attained and 
the public was not aware of the execution of the work 
until its completion. 

On the other hand, for economic reasons, it was de- 
sirable and necessary also 
that blasting should result 
in breaking up the ledge into 
condition suitable for effec- 
tive dredging, with the min- 
imum of high points of un- 
broken ledge and consequent 
costly re-drilling, drilling, 
and blasting operations rep- 
resenting from 70 to 80 per 
cent of the total cost of a 
sal successful contract. The ad- 
| justment of these conflicting 

satague St. elements of the contract was 
~ ad the special problem to be 
solved and, so far as con- 
cerned the conduct of blast- 
ing, adjustments were a 
continuous process so long as blasting was necessary. 

The ledge under the lower section of East River in- 
cludes schist, gneiss and granodiorite of varying com- 
position and hardness, from quartz seams to disin- 
tegrated surface rock. The records made during the 
driving of the tubes had been destroyed by fire but it 
was learned generally that this ledge was unusually 
hard and free from fissures. From other sources, in- 
cluding a geologic examination of the entire East River 
area by Dr. Charles P. Berkey of Columbia University, 
it was learned also that the rock was Fordham gneiss of 
characteristic type, with dip of nearly 90 deg. towards 
the west and a strike nearly parallel to the long axis of 
the contract area. 

The best practice among contractors for ledge 
removal in the East River channel in recent years is 
based upon drill holes 5 to 7 in. in diameter, spaced 10 
ft. centers and driven to 10 ft. below grade, with the 
object of breaking out the ledge so as to leave no points 
above grade and thereby require redrilling which, if 
extensive, largely increases costs. Layout of holes and 
similar matters are determined by the types of drilling 
plant as affected by tide currents. 

Provisions for Safety—After consultation with the 
engineers of the Public Service Commissjon, the speci- 
fications, in addition to bringing out the existence of 
the tubes, carried special provisions, calling attention to 
the tunnel traffic, prohibiting blasting between 7 and 
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10 a.m. and 4 and 8 p.m. in order to avoid unnecessary 
interruption to that traffic, and requirirg that the exact 
moment of blasting should be governed by a system of 
signals to be adopted by agreement between the con- 
tractor and the Public Service Commission. Also as 
a precautionary measure, they prohibited the drilling of 
holes more than 7 ft. below grade, i.e. deeper than 47 
ft. below m.l.w. In other respects the specifications 
were the standard for such work. Early in the con- 
tract a system of inspections, reports and studies was 
developed to meet the special conditions, to furnish 
needed information to all concerned, and to permit of 
effective control of the next steps as required for 
safety and avoidance of delays. 

The circumstances of the work required the develop- 


ment of reliable means of prompt inter-communication | 


between the contractor’s 
plant and the train dispatch- 
er’s office at Wall Street sta- 
tion. The responsibility for 
all necessary arrangements 
rested with the contractor 
but cordial co-operation be- 
tween him, the Transit Con- 
struction Commission 
(T.C.C.) (subsequently the 
Transit Commission), the 
Interborough Rapid Transit 
Co. (1.R.T.) and the District 
Engineer (D.E.) led to suc- 
cessful methods without 
friction. 

Direct telephone connec- 
tion was attempted through 
a cable extending from the 
end of Pier 11 on the Manhat- 
tan shore to a barge moored 
near the contractor’s drill boat, the attachment of the 
cable to the latter being impracticable for various rea- 
sons. The cable was installed but owing to cable and other 
troubles this method was found so unreliable that it was 
abandoned before blasting began. Resort was then had 
to visual signals between the drill boat and a shore sta- 
tion, with wire connections thence to the dispatcher’s 
office. After using for a few days Old Slip police station, 
the shore station was subsequently established at the 
outer end of Pier 11. In each case communication with 
the dispatcher’s office was by telephone but a buzzer sys- 
tem was soon installed between Pier 11 and the dispatch- 
er’s office and served successfully for the greater part of 
the work. For day signals between the drill boat and 
Pier 11 a red flag with square white center was adopted, 
and for night signals three lights, red, white and green 
on a vertical line. 

Inspection Procedure—Drilling and blasting were con- 
ducted at first on a 16-hr. basis, but for most of the 
work on a 24-hr. basis. When the blasting had reached 
a stage to justify it, the routine was as follows. After 
each blast the contractor furnished information as to 
the approximate time of next blast. This could be done 
with fair accuracy based on periods of no firing and the 
time of slack water which, when practicable, was used 
for firing because of the necessity for moving the drill 
boat from ahove the holes before firing and back into 
position after firing. At the specified time the follow- 
ing force reported: At Pier 11, one I.R.T. signalman, 
one T.C.C. and one U. S. inspector; at Wall Street 
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station, one T.C.C., one I.R.T. and one U. §. i; 
A U. S. inspector was at all time on duty on ¢! 
boat. The contractor sent an inspector to th 
Street group at times only. 

When ready to fire the drill boat hoisted its 
(flag or lights) and the signalman (1I.R.T.) an 
by waving a red flag or red light. The signalma:, sept 
one long ring on buzzer to dispatcher who ans\ oreq 
with one long ring on buzzer. The tunnel insp::jors 
took the next train for their posts in the tunnel and on 
arrival there the I.R.T. inspector notified the dispai hey 
of their readiness. Meanwhile the dispatcher ¢lei;ed 
the tubes of traffic and then sent one ring on telephone 
to the inspector in the tunnel as a ready signal and two 
long rings on buzzer to the signalman on Pier 11, who 
answered with two long rings and hoisted his signal 


_ LT 
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FIG. 2--TYPICAL CROSS-SECTIONS SHOWING POSITION OF TUBES WITH RESPECT 


TO ROCK SURFACE 


The cross-section to the left is typical of conditions under nearly all of the area of ex- 
cavation and shows the points at Which observations were taken by hand and by pail 


That to the right is a special section at the cross-passage in which the seismograph 
This lies under the easterly edge of the area excavated as indicated in 


(flag or lights), indicating that tubes were clear and 
blast could be fired. The drill boat fired the blast and 
lowered its signal to show that blasting was completed. 
The signalman at Pier 11 lowered his signal and gave 
the “all over” signal, three rings on buzzer to dispatcher 
who replied with three rings. Tunnel inspectors noted 
the effect of blasting and when satisfied that it was safe 
to start traffic, notified the dispatcher by telephone and 
he started the trains. The tunnel inspectors took the 
next train to Wall Street station and reported to their 
respective offices by telephone of the effect of blasting. 
The U. S. inspector also submitted a detailed report on 
the prescribed form giving all the details of each blast. 

All signalling was done by employees of the con- 
tractor and I.R.T., who were the responsible parties, the 
U. S. and T. C. C. inspectors being merely observers. 
Normally the interval from the time tunnel was reported 
“cleared” to the time dispatcher was notified that it was 
“O. K.” was between two and three minutes, and delay to 
traffic seldom occurred or was of short duration. The 
basic control of blasting was that no firing was permis- 
sible excepting while the signals were up on both the drill 
boat and Pier 11, and that these signals when hoisted, 
remained up until blasting was completed. For com- 
munication not possible through these signals and for 
prompt transmission of instructions the contractor 
maintained a motor launch at Pier 11. 

Devices for Observing Vibration—Accurate and en- 
tirely reliable means for determining the amplitude of 
vibrations on the tube structures were lacking, but some 
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neasures Was necessary to gage the varying effects of 
Jasting. Although these were distinctly noticeable 
hrough the report or noise of the detonation or through 
the vibration or jar observed by personal contact 
(through hands or feet) with the tube structure, they 
had no physical effect upon it. Inexperienced observers 
usually will construe a sharp report or noise as indicat- 
ing a marked physical vibration. 

All of the following means were regularly used: (a) 
An improvised seismograph installed by the T.C.C. in 
the cross-passage between the tubes, located under the 
easterly edge of the ledge area to be removed. This 
instrument recorded the amplitude of both horizontal 
and vertical vibrations but was not always reliable. 
Moreover it was relatively distant from the point of 
most intense shock during the critical period of blasting 
directly over or immediately adjacent to the tubes. 
(b) A pail, partially filled with water, with a light float 
carrying a vertical pointer that indicated the amount of 
disturbance of the water surface on a horizontal scale 
supported above the rim of the pail. This primitive 
method lacked sensitiveness, but, used at the point of 
maximum intensity, it gave indications for shocks 
smaller than those physically affecting the tubes, and 
was reliable. (c) By holding the hand against the tube 
wall in direct line with the blast. This method was 
merely a check on others but was of value. (d) Observa- 
tion of incandescent light filaments, through dark glasses. 
This was an additional check, which was used after the 
filament in one tunnel lamp had been broken by concus- 
sion. (e) A thorough examination of the tubes after each 
blast, in the vicinity of the blast, noting effects such as 
dislodgment of dust or of other light encrustations. 

Tests (b), (c), and (d) were developed by the con- 
tracting officers’ organization and, though crude, were 
of value in indicating measurably severe shocks, insuffi- 
cient to cause material damage to the tubes. 

Sequence of Operations—For administrative reasons 
the contract area was divided into four sections by lines 
nearly parallel to the axis of the tubes. Section 2 was 
125 ft. wide, with the two tubes occupying a width of 
about 50 ft. near its center. Blasting was begun at 
the end of the area most remote from the tubes and 
carried forward to the boundary of Section 2. It was 
then started at the other end and brought up to Section 
2, thus leaving the work nearest to and over the tubes 
until there was available all the experience gained as 
the blasting progressed. 

The drilling plant consisted of a boat carrying three 
drills for drilling three holes at a setting. After load- 
ing the holes, the boat was hauled off, the blast fired 
and the boat hauled back to its next location as estab- 
lished by shore ranges. The explosive was Dupont’s 90 
per cent blasting gelatin, loaded in tin canisters or tubes, 
and three holes were fired at a blast. 

Blasting Practice—When blasting was begun, at a 
distance of about 275 ft. from the nearest tube, no 
restrictions were placed upon the normal practice of the 
contractor who used for three holes a total charge vary- 
ing generally between 100 and 150 lb. and a few 
charges more than 150 Ib. and as high as 200 Ib. During 
this period there were experienced some of the more 
severe shocks to the nearest tube, but these effects were 
so irregular that their prediction was difficult or im- 
possible and they were a most unsatisfactory basis for 
determining the size of the charge. By the time the 
work had approached to 40 ft. horizontally from the 


s 


line of the nearest tube, the necessity for close regula- 
tion of the total charge for each blast had become 
evident and it was progressively reduced from 80 or 
100 Ib. to 30 Ib., in the area directly over the tubes 
where the least distance from the bottom of the hole 
to the tube lining was as little as 18 feet. 

For effective blasting, the concentration of this 
charge in one hole was necessary, and the firing of but 
one hole in a blast was permitted. It was found that on 
10-ft. centers the firing of one hole would generally 
detonate the second and the contractor resorted to drill- 
ing on 20-ft. centers, using the two outside drills of his 
plant, and fired the two holes separately at a few 





RECORD OF BLASTING OPERATIONS under contract with New Jersey Shipbuilding & Dredging Co. dated 
September 2. 1919 for dredging and rock removal in the East River, N.Y. off Old Shp. 
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FIG. 3—FAC-SIMILE OF A BLASTING REPORT 





seconds interval, thus obtaining the maximum drilling 
capacity for each setting of his drill boat. It was neces- 
sary at times to use part of the charge as a surface 
blast over the hole even though the use of such charges 
produced more pronounced effects on the tubes than 
equal amounts loaded in the drilled holes. 

Shortly after blasting was commenced, an examina- 
tion of the tubes was made jointly by representatives 
of all parties interested and a full record made of con- 
ditions. then existing. While the blasting generally was 


effective in breaking the ledge into condition suitable. 


for dredging with little re-drilling, no effects of any 
consequence resulted to the tubes, which were in no wise 
damaged, a combined result that was most satisfactory. 

Personnel—The work was done under the direction 
of Colonel Edward Burr, Corps of Engineers, .U. S. 
Army, in charge of the First New York Engineer Dis- 
trict. J. H. Rostock, assistant engineer, had direct 
supervision of contract operations. Much of the suc- 
cess was due to painstaking services of the inspectors 
and to the accuracy of their observations and reports. 
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Volumes at Jack-Arch Groins 
By GBRORGE PAASWELL 


Construction Engineer, New York City 
PROBLEM of frequent occurrence is that of de- 
termining the volume at the groin of two inter- 

secting arches. Referring to the figure, the required 
volume may be found as follows: Compute the volume 
of the two intersecting arches separately, carrying the 
length of arch (Fig. 1) to the planes acgh and cdfg 
respectively. There has been included two times, then, 
the volume of the two curvilinear pyramids abcd — e 
and gfkh — e. These are equal figures. It is necessary 
to deduct from the sum of the two arch volumes the 
volumes of the two pyramids. 
The following analysis covers 
the computation of this latter 
volume. 
By referring to Fig. 3, it 
is seen that the intersection 
in Figs. 1 and 2 is a special 
case of the more general in- 
tersection of two cylinders. 
The process of finding the 
volume is the same in the 
general case and the same 
method is employed of de- 
ducting the volume of the 
common pyramidal figures. 
Exact Solution and Tables 
—In Fig. 1, a typical section 
of the pyramid is the rec- 
tangle pqgvt. Denote the radii 
of the two arches by r 
and R respectively, r_be- 
ing the smaller radius. The 
sides of the rectangle are 
the two circular offsets, pq 
and pv. The method of find- 
ing the curve of intersection 
bek of the two cylinders is 
indicated in the figure. The 
offsets are computed from the 
common edge cg. The circu- 
lar offset from a tangent is 


Lr. JP 


Taking the thickness of the rectangle as the infinites- 
imal dz, the total volume of the two equal pyramids is 
given by the integral 


v= 2 FR — \/R’ — 2] |r —Vr -- 2") de 


Multiplying the two factors, the integral is broken up 
into four simpler ones, thus 
V = 2Rr {dx — 2R \ Vr — xv dx — 


ar (VR — dx + 26 V(R— 2) (PP — 2) de 


The first three of these may be integrated by 
elementary methods, but the last leads to elliptic 
integrals. Upon denoting by k the ratio r/R of the 
smaller radius to the larger, and by ¢ the ratio s/r of 
the half span of arch to the smaller radius, the volume 
is finally found to have the form 


V —_— KR 
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where 
K =[#t}2— vi—#~ vi ~ kt 


+iIiVQ—F) 1 — Ft’) 


—k(sin“ kt + k sin“ t) 
+40 + K)E—40—k)F] 


In this expression E and F are elliptic integrals of 
two and one respectively. 
integrals 


. /1— hx? ; dx 
" i — ee = lll inate 
S\ bi ti rote Mabie ML 


They are defined }b 


FIG.1 
TING THE VOLUME AT ARCH GROINS 


In order to evaluate these integrals, in the absence 
of proper tables it was necessary to expand the 
integrals into series and integrate term by term. 

Table I gives the values of K for a range of values of 
k and t. It must be remembered that r is the smaller 
radius. 

Approximate Solution—An approximate expression 
for the volume may be found, using a parabolic equa- 
tion for the arch in place of the true circular. This 
method is based upon the following equation for the 
offset : 

y = 2/2r 


The total volume is then given by 


v=2 S& & 


Upon integration and substitution of k and ¢, the volume 
becomes 
Vv = LR 
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A study of this expression indicates that it gives 


osults within a reasonable limit of error when both k 
and t lie between 0 and 3}. 
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TABLE I—VALUES OF / 


kit 0.2 0.4 0.6 0.8 1.0 

0.2 0 0 0.00001 0.00001 0. 00003 
0.4 0 0. 00003 0.00014 0. 00048 0.00109 
0.6 0. 00001 0.00022 0.00111 0.00359 0.00899 
08 0.00007 0.00099 0.00486 0.01689 0.04408 
1.0 0. 00022 0.00262 0.01915 0.06531 0.19174 








Volume in Terms of Rise and Span—Quite oft@n the 
arch is defined by its rise and span rather than by the 
radius and span. If the rise of an arch with radius R 
is denoted by h, and that of the arch with radius r by 
m, then, from simple geometry 
3s’ +h’ 3’ + mm’ 
a ae ee 
If the ratio h/m is denoted by u and the ratio of m/s 
by v, then the values of k and t may be expressed 
directly in terms of u and v, and the foregoing table 
used to find the volume when the rise ratios and span 
to rise ratio are known. Thus 





| 





r k 1+ wv’ 
a —— ——— - = 
R 1+ x’ 
and 
t ~ 
aS ee. 
1+ 
TABLE Il—VALUES OF & 
u/ 0.2 0.4 0.6 0.8 1.0 
0.2 0.19 0.38 0.45 0.50 0.52 
04 0.19 0 36 0.47 0.54 0.58 
06 0.20 0. 36 0.50 0.60 0.68 
0.8 0.20 0 36 0.54 0.69 0.84 
1.0 0.20 0.40 0.60 0.80 1.00 





Table II gives the value of k in terms of u and v and 
Table III the values of t in terms of v. 


TABLE III—VALUES OF ¢ 


r t r t 
0.1 0.2 0.6 0.88 
0.2 0.38 0.7 0.94 
0.3 0.55 0.8 0.98 
0.4 0.69 0.9 0.99 
0.5 0.80 1.0 1.00 


When the angle of intersection of the two arches, or 
of the two cylinders is not a right angle, the foregoing 
formulas may be applied with a slight correction. The 
element of volume is now a lamina with face a parallelo- 
gram. The sides still have the lengths as determined 
before, and if the acute angle of intersection is ¢, then 
the element of volume becomes, 


sin @ tr en VF me et {R — VR’ — zbdz 
and the final formula takes the form V — KR’ sin ¢. 





Lumber Varieties by States 


Arkansas is the leading lumber state in the produc- 
tion of red gum, hickory, ash and sycamore, according 
to information compiled by the National Lumber Manu- 
facturers Association. California leads in redwood, 
white fir and sugar pines. Louisiana is first in yellow 
pine, Colorado in lodgepole pine, Idaho in larch, Indiana 
in beech, Maine in balsam fir, Michigan in maple, Minne- 
sota in white pine, Mississippi in cottonwood, Missouri 
in walnut, Oregon in western yellow pine, Tennessee in 
oak, Washington in Douglas fir, spruce and cedar, West 
Virginia in chestnut and yellow cedar, and Wisconsin 
in hemlock, birch, elm and basswood. 
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1.C.C. Reviews Status of Tests of Automatic 
Train Control 


HE present status of the Interstate Commerce 

Commission’s study of automatic train-control is 
summarized in its annual report, covering the period 
from Nov. 1, 1921, to Oct. 31, 1922. The various devices 
for train-control and their success in practical use are 
discussed as follows: 


N OUR last annual report we stated that arrangements 

had been made by our bureau of safety and a joint 
committee of the American Railway Association for obser- 
vations under service conditions of three automatic train- 
control devices of the intermittent electrical contact type. 

These observations, made during the period from May, 
1921, to March 31, 1922, disclosed that 148.8 miles of 
road, 276.6 miles of track, 142 engines, 276 indication 
points, and 275 signals were equipped. The engines 


. travelled 721,581 miles in the equipped zones, and the total 


number of operations observed was 659,875. The tests 
demonstrated that automatic train-control devices observed 
have been developed to the point where now they are prac- 
ticable under actual service conditions; that they perform 
their intended functions and that, when properly installed 
and maintained, they increase the safety of train operation. 
During the tests some features undesirable from an oper- 
ating standpoint were disclosed, but these can be corrected 
as the devices are installed and utilized more extensively. 

1.C.C. Requirement—In June, 1922, we adopted specifica- 
tions and requirements for the installation of automatic 
train-stop or train-control devices and ordered 49 carriers 
to install upon a full passenger-locomotive division, included 
within designated portions of their respective lines, a device 
in accordance with these requirements. We have not 
recommended any particular device or any particular type. 
The specifications are drawn so as to establish fundamental 
safety requisites, leaving to the carriers the selection of 
any device which will meet the requirements. 

The act requires that such order be issued and published 
at least two years before the date specified for its fulfill- 
ment. The carriers requested additional time within which 
to make further tests and we allowed a further period of 
six months. In view of the additional time granted, the 
years of study and experimentation already devoted to the 
subject of automatic train-control, and the growing need 
therefor, it is expected that our order will be complied with 
promptly. Under our order the installation must be com- 

Try Induction Devices—In addition to devices of the ramp 
type, a number of roads are now installing induction de- 
vices for test purposes. These are non-contact devices 
which depend upon the effects produced upon apparatus on 
the locomotive by magnets, or inert elements, placed be- 
tween or outside the running rails. They are, like ramp- 
type devices, intermittent in their action; that is, impulses 
are transmitted to the locomotive from roadside apparatus 
only at certain selected points. Devices of intermittent 
type are generally devices to compel obedience to stop 
indications of fixed wayside signals or, where speed con- 
trol features are incorporated; to compel obedience to 
caution indications of such signals by automatically bring- 
ing the train down to a predetermined safe speed. 

The need for automatic train-control devices has been 
further emphasized since Jan. 1, 1922, by our investigation 
of six serious train accidents resulting from non-obedience 
to automatic block signals. These accidents resulted in the 
death of 50 persons and injury to 488 others. 





Carrier Pigeons Aid Forest Fire Fighters 
The U. S. Forest Service is experimenting with car- 
rier pigeons as aids in fire fighting. In a recent test 
a pigeon was dispatched to headquarters from the scene 
of a fire, but before the relief party was organized a 
second pigeon reported the fire under control and assis- 
tance needless. 


see a 




































een namengeatea etter eee 


~~ 


oo 











TEES Ret Rene tam 









1026 


Changes in Mattamuskeet Drainage 
District, North Carolina 


Project Refinanced, Levees Repaired, Canals 
Dredged, Pumps Overhauled and Railway 
Built for Better Transportation 


By JOHN R. WILBANKS 
Consulting Engineer, The R. L. Dollings Co., Columbus, Ohio 

HE bed of Lake Mattamuskeet is a shallow basin 

in Hyde County, N. C., lying between Albemarle 
and Pamlico Sounds, about fourteen miles long and six 
miles wide, containing 48,830 acres. The elevation varies 
from sea level to —3.9 and the soil is very fertile. (See 
U. S. Department of Agriculture Bulletin, “Soil Survey 
of the Lake Mattamuskeet Area, North Carolina,” by 
W. Edward Hearn; May 16, 1910, p.1.) The lands sur- 
rounding the lake have been in cultivation for more 
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lake bed proper and with a pumping plant of } 
capacity of the present one. However, the dist) 
already established and the problem to be solv. 
whether or not the plan could be successfully con 

A thorough investigation disclosed that the o) 
layout had been well considered, and the improv: 
which had been made were with the idea of perma: 
Perhaps the prime cause of delays and misfortune 

the fact that the project was inadequately fin: 

and the various efforts poorly co-ordinated. The c 
quence was that in 1918 the lake was again full of \ 
and the canals which had been dug were about 85 | 
cent filled with silt. The levees were leaking badly 
and the pumping plant had not been kept in good repair. 
Transportation facilities for an enterprise of this mav- 
nitude were entirely inadequate. The maintenance { 


assessed was insufficient and in general the entire work 
had to be refinanced. Continuance of the enterprise was 


PANORAMIC VIEW OF NEW HOLLAND TOWNSHIP AND PART OF MAIN CANALS 


The view taken was from the top Of a 125-ft. water tank and covers an arc of 180 degrees. 


than two hundred years and in but few places is the 
elevation as great as 10 ft. above sea level. The first 
effort to drain this lake dates back to 1773 but no prog- 
ress of consequence was made until about 1908 when 
both State and Government officials, appreciating the 
value of the property, used the resources at their com- 
mand to aid private enterprise to develop the property. 
The technical features of the project were described in 
Engineering News, March 1, 1917, p. 346, with editorial 
comment on p. 365 of the same issue, while on March 29, 
1917, p. 529, there appeared a letter by J. W. Dappert, 
criticizing the work. This article will review the re- 
cent history of the project and outline some extensive 
repairs and deferred maintenance work, and also the 
construction of 35 miles of railway to afford the dis- 
trict better transportation facilities. The total amount 
cf water to be removed is about 8,300,000,000 cu.ft. per 
year ard estimating that evaporation and plant growth 
will take up 40 of the 60 in. of annual rainfall, the 
pumping plant should handle the remainder in 54 days. 

The writer first became acquainted with the project 
in the Fall of 1918 when he visited New Holland as a 
representative of financial interests who were con- 
templating the acquisition of the holdings of The New 
Hollands Farms, Inc., which company owned the 48,850 
acres of land constituting the lake bed. 

Refinancing and Reconstruction—It is easy to look 
back over work already begun or completed and pick 
flaws or offer criticism. The drainage of Lake Matta- 
muskeet wetld have been an ideal private enterprise 
with a boundary canal and levee surrounding only the 


Since th: 


warranted by the fertility of the soil, the delightful 
climate, nearness to market and demand for the 
products. 

The present owners of the property began work in 
the latter part of 1919. The pumping plant was put 
in first class condition, the levees were repaired and 
a 35-mile standard-gage railway (New Holland, Hig- 
ginsport & Mount Vernon R.R.) was built from New 
Holland directly across the lake connecting with the 
Norfolk Southern R.R. at Venona, N. C. 

This railroad was located for the purpose of provid- 
ing all of Hyde and a part of Washington Counties 
with the most direct outlet for truck and similar pro- 
duce to eastern markets. Nine miles of the line is on 
the lake bed, where a good foundation was secured; 
about five miles was across a savannah of black muck, 
where the track was laid on a mat of poles and later 
ballasted with sand, while the remainder is across lands 
which have already been reclaimed by gravity drainage 
districts. The section of the Inland Waterway connect- 
ing Albermarle and Pamlico Sounds crosses this: rail- 
road about halfway between Wenona and New Holland 
and its completion will aid.materially in the transpor- 
tation need of the community in general. The Foun- 
dation Co. of New York City. was the contractor for the 
railroad. A gasoline truck and trailer was put in serv- 
ice on the railroad for the purpose of accommodating 
passengers, mail and express. It made one round trip 
daily and its performance was remarkably reliable and 
economical but the business soon outgrew its capacity 
although it now serves as an auxiliary and is. very 
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fective equipment for any short line railroad to own. 
rhe present dredging equipment consists of one 12-in. 
draulic dredge and two l-cu.yd. gasoline dredges. 
Vater has been maintained at from 5 to 7 ft. below 
a level without difficulty and, as severe weather con- 
tions have existed since the work was completed, 
‘ there are any reasons why the district cannot be 
maintained they are not apparent at the present time. 
Model Town—The town of New Holland is being built 
with modern cottages and equipped with sewers, water- 
works and electric lights. It is proposed to se!! the 
land to experienced truck farmers in small tracts and 
cive them time to demonstrate that they can earn money 
on their land to pay for it, providing their efforts are 
constant and well directed. Farming is not a business 
in which people get rich quickly, and while it has been 
pretty thoroughly demonstrated that the soil in this 
district will produce more per acre at a less expense of 


lateral ditches, planting various crops and in general 
getting the property in shape for settlers to begin 
actual farming on their arrival. 

The only comtemplated changes in the original plan 
are the possible gravity diversion of some of the rain- 
fall on lands above sea level, and perhaps a change in 
design, but not purpose, of the various townsites. 

Both “dry land” and floating dredges can be used to 
advantage in maintenance at the present time, but an 
electrically-driven hydraulic dredge of light draught, 
getting its power from the pumping plant, will no doubt 
be the most suitable for permanent use. 

The new work was done under the supervision of the 
Service Department of The R. L. Dollings Co., Colum- 
bus, Ohio, of which Dwight Harrison is general man- 
ager and the writer is consulting engineer. K. L. 
Ponzer, New Holland, N. C., is chief engineer of the 
North Carolina Farms Co. The Board of Drainage 





OF MATTAMUSKEET DRAINAGE DISTRICT, HYDE COUNTY, NORTH CAROLINA 
view was taken a number of streets have been constructed and additional buildings have been erected. 


either money or effort than any known similar soil, there 
is still considerable knowledge to be gathered concern- 
ing the most profitable crops to plant and how to market 
them to best advantage. 

Community planning and developing must “feel its 
way” in a practical manner for several years to come, 
but the development will be rapid, as there is no grub- 
bing or clearing to do. Ownership of land after all is 
only a chance and its moral value depends upon the use 
which is made of it. The continued success of the 
enterprise depends upon getting experienced settlers on 
the land and providing them with a direct market for 
their products. 

Since the draining of the lake has been accomplished 
the company has been grading roads, putting in small 





GASOLINE MOTOR CAR AND TRAILER 


The equipment made a round trip of 70 miles daily with 
success until its capacity was outgrown. It still serves 
as an auxiliary. 


Commissioners consists of D. H. Kirwan, S. S. Mar- 
shall, and the writer. 


Desired Data on Multiple Arch Bridges 


Facts on which to base the design of concrete 
multiple arch bridges are meager, especially for struc- 
tures having relatively tall piers. The Engineering 
Foundation states that some months ago A. C. Janni 
proposed that it organize a co-operative study of such 
structures, involving tests of experimental arches and 
piers built for the purpose. The Foundation sought the 
counsel of the Advisory Committee on Civil Engineer- 
ing Research, which reports that it believes the study 
to be important and desirable but extensive and prob- 
ably very costly. If support for the project should 
develop and it should be undertaken, a natural begin- 
ning would be observations on existing bridges. Private 
parties have attempted some measurements on a large 
bridge of this character. In another bridge, prepara- 
tion was made for observations, and some measure- 
ments may have been taken. There may be other cases. 
Engineers who have knowledge of such data are re- 
quested to inform the Foundation, at 29 West 39th St., 
New. York. Expressions of opinion as to the usefulness 
of the proposed investigation and information about 
existing bridges on which observations could be made 
would also be helpful; also information about deforma- 
tions and stresses in such structures caused by shrinkage 
of the concrete, temperature and moisture changes, 
settlement of foundations, and effect of removal of 
forms. These factors may be more important than loads. 
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Financing the California State 
Highway System 
Commission Estimates $135,000,000 Additional 


Funds Required — Seven Recommenda- 
tions Made—Traffic Control Urged 


Abstract of the annual report of A. B. Fletcher, 
who has just retired as State Highway Engineer of 
California 


HILE the great activity in highway construction 

during the past two years has given the state the 
service of a large new mileage of improved road, it has 
also brought California face to face with the problem of 
refinancing its highway system. 

Money Needed—How great an amount of money could 
be advantageously spent upon California’s road system is 
indicated by the mileage now in the system and the char- 
acter and cost of the portion that has been improved as 
compared with the mileage yet to be improved. The figures 
are as follows: 


Total mileage in the state highway system...............06 6,400 
Completed mileage under bond issues (approximate)........ 2,500 
Mileage still to be improved (exclusive of graded roads in- 
cluded in the improved mileage above, but some of 
which are yet to be paved or otherwise further im- 
proved) 
The following tabulation shows the mileage of bond issue 
roads constructed or improved: 
Earth and gravel 
Asphalt macadam .. 
Topeka on macadam 
Portland cement concrete bases...........c0se-e08 


Asphalt surface on concrete base 
Miscéllaneous 


The cost of the completed bond issue roads has averaged 
approximately $20,000 per mile. “he average cost per mile 
of improving the remaining roads in the California state 
highway system, however, will probably be not less than 
$25,000 and may be considerably more than this amount, 
lepending entirely upon the class of improvement adopted. 

Most of the work to date on the system has been in the 
valley or hill sections of the state where the grading was 
‘omparatively light and pavement costs were relatively 
low, due to close proximity to rail facilities. By far, the 
greater part of the grading yet to »e done is in mountainous 
sountry. 

At $25,000 per mile the cost’ of improving 3,900 miles 
will amount to very nearly $100,000,000, but this amount 
does not represent the total expenditures that must be 
made on California’s highway system. It represents simply 
an estimate of the cost of improving to average specifica- 
tions of past years the unimproved portions of the present 
state highway system, and the reconstructing of the old 
county-built macadam roads in Los Angeles, San Joaquin, 
Sacramento and several other counties, which have become 
a part of the state highway system. 

To this must be added the cost of widening and thicken- 
ing approximately 1,200 miles of the present system and 
the elimination of grade crossings. These two latter items 
will cost about $35,000,000 additional. 

Work in sight at the present time will, therefore, cost not 
less than $135,000,000 to complete. 

It should be noted that the above statement includes only 
items involving capital expenditures. Money for mainte- 
nance must be provided outside of this sum. 

Methods of Financing—Three methods of financing high- 
way construction have been analyzed: (1) Construction 
on a pay-as-you-go plan, (2) construction on a bonding or 
deferred payment plan, (3) construction on a plan based 
in part on direct payments and in part on bonds. As a 
result of a careful study of these plans the commission has 
reached certain definite conclusions relative to highway 
financing. These may be summarized as follows: 

1. The demand for roads is so insistent that the public 
will not be content to await their construction on the slow 
process of pay-as-you-go plan. Correlated with this is the 


ENGINEERING NEWS-RECORD 


Vol. 89, N 


demonstrable proposition that improved roads pay 
own way with a handsome return on the investmen 
hence an investment in good roads is a paying ventu 
the people of the state. 

2. While another bond issue appears to be imper: 
the users of the roads should be asked to bear a |, 
share of the highway burden than has been placed | 
them in the past. 

3. Future bond issues should not contemplate provi: 
funds for the completion of the entire system. The pu! 
should realize that the completion of the state highy 
system is many years in the future and that as Califor 
grows, its road system must grow with it. Disappointn: 
can only follow any bond issue which the people are ask: 
to vote with the ‘promise that it will be the last one. 

4. The preferable method is to ascertain the amount o{ 
work that can be economically and efficiently undertake: 
by the California Highway Commission in any one yea: 
and under normal building conditions. With this asce) 
tained, the work should then be financed for a period of 
not less than five years. 

5. Such a plan would require a rigid budgeting of th 
funds of a bond issue. Some financial flexibility is abso- 
lutely necessary in the conduct of the work. This can be 
secured if federal funds are left unbudgeted. 

6. The gasoline tax and an increase and equalization of 
the motor vehicle fees offer a practical and fair method for 
imposing a larger share of highway costs upon highway 
users. 

7. The legislature should definitely and rigidly refuse to 
designate roads as state highways unless at the same time 
finances for their improvement and maintenance are pro- 
vided; nor should any roads be included in a bond issue 
except upon definite allotment for their construction. 


Traffic Regulation—No less important but somewhat less 
perplexing than the question of highway finances is that 
of the traffic regulation on the roads. 

It is the opinion of the Highway Commission that the 
present maximum weight of 30,000 lb. permitted upon the 
state highways should be decreased to a maximum permis- 
sible gross weight of 22,000 lb. This latter weight will 
permit the operation of the five-ton truck and its load. 

Experience has demonstrated that the mere passage of 
a regulatory law is useless unless machinery is set up for 
its enforcement. The Highway Commission recommends 
the establishment of an adequate force of state motor police 
to enforce traffic laws on state highways. It is the opinion 
of the Commission that such officers should operate under 
the direction of the Highway Commission for the reason 
that the body charged with the responsibility of maintain- 
ing highways should be vested also with power to adequately 
protect them. 

The Commission would also recommend that there be 
written into the law of California by the next legislature 
the so-called “Maryland Plan.” 

This plan has been found the most effective method yet 
devised for stopping overloading, inasmuch as under it the 
cperator of a truck found with an overload can be forced 
to remove it before proceeding farther on the highway. 
Once forced to leave a portion of his load by the roadside, 
there to incur the risk of damage through the elements 
or loss by theft, and the further expense of sending a truck 
back for a small cargo, operators are careful to avoid future 
overloading. Recommendations for traffic regulation may 
be summarized as follows: 

1. The maximum permissible weight on state highways 
should not exceed 22,000 Ib. 

2. An adequate force of state motor police should be 
authorized for the enforcement of trafiic laws on state 
highways. 

8. The police should be under the authority of the State 
Highway Commission, the body responsible for the protec- 
tion and maintenance of highways. 

4. Where portable scales reveal that a truck is overloaded, 
traffic officers should be authorized to demand the removal 
of the excess load before the truck proceeds on the highway; 
the so-called Maryland plan, 
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Concrete Bridge a Continuous 
Beam on Hinged Piers 


War-Time Structure for French Steel Plant 
Also Has Approach of Novel Box 
Retaining-Wall Type 


URING the war there was built at a steel mill at 

Saint-Chamond, France, a long reinforced-concrete 
viaduct of exceptional novelty in design. Only in a 
recent issue of Le Genie Civil has there appeared any 
description of the structure, and from that description 
there has been prepared the following account: 

The viaduct carries the service railroad of the plant 
across a valley which is traversed by other tracks on 
grade and filled with buildings. Because of the re- 
strictions of both line and grade, the latter to gain clear- 
ance and to provide safe travel for the service trains, 
it was necessary to lay out the new viaduct on a slight 
curve, to spot its piers at odd intervals and to provide 
a minimum depth to the spans. In order to answer 
these requirements and at the same time take care of 
expansion, reduce breaking stresses and effect econo- 
mies in reinforcement, it was decided to make the main 
crossing a continuous beam carried on hinged piers and 
abutments. The approach is a series of concrete cells 
filled with earth. 

As shown in Fig. 1, the total structure is 764 ft. long, 
of which 62 ft. is a small approach single span, 283 ft. 
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Pier 
Hinge Detail Section 
FIG. 3—DETAILS OF MAIN GIRDER AND HINGED PIER 


corbeled at the supports and extra reinforcement in that 
section is provided by spirals as shown in Fig. 3. 

This pier consists of a solid section through its spread 
bottom to a point just above the earth surface. Between 
this pier and the beam supports there is an intermediate 





FIG. 1—LONGITUDINAL SECTION THROUGH NOVEL FRENCH CONCRETE BRIDGE 


Main structure a continuous beam on piers which are double 
hinged, except anchor pier which has only one hinge. Ap- 


at one end and 31 ft. at the other end retaining wall, and 
390 ft. the continuous-beam viaduct. The viaduct com- 
prises seven spans, varying from 39 ft. to 94 ft. In sec- 
tion, as shown in Fig. 3, the girder is 6.6 ft. wide and 7.2 
ft. deep with 6-ft. 2-in, cantilevered brackets. It is rein- 
forced with a number of small rods at the bottom, to- 
gether with a series of longitudinal spirals in the lower 
part of the section and with the usual cantilever rein- 
forcement for the bracket. It carries in its center a 
4.9 ft. gage track (14 m.). Vertical reinforcement 
consists of diagonal stirrups as shown. Each span is 







‘Shower saegresp rants 


FIG. 2—DETAILS OF BOX RETAINING WALL 





proach is box retaining wall and small bridge at left end 
is solid slab with pivot support. 


pier with hinges both above and below, as shown in the 
section in Fig. 3. These hinges are of steel on steel 
pins. One pier in the middle of the viaduct is an abut- 
ment pier, much wider than the others and carries only 
one hinge. It will be noted, however, that the abut- 
ments are both two-hinged. 

The retaining wall is made up of a number of cells of 
details as shown in Fig. 2. There are walls of varying 
thickness, but averaging around 8 in., sloped slightly 
inward and with cantilever brackets outward at the top. 
They have a spread footing at the bottom and are cross- 
braced with 6-in. walls. This section was built on an 
old slag fill of a number of years’ standing. 

The bridge is designed for very heavy loads. Accord- 
ing to the statement in Le Genie Civil it has to resist 
a speed of 12 km. per hour (9 miles per hour), two types 
of load: one, a locomotive of 50 metric tons pulling a 
special car of 200 metric tons load, with four axles of 
1.1-m. to 1.75 meters, and a total length of 5.5 meters; 
the other, the same locomotive followed by an indefinite 
number of cars of 65 metric tons each. Special attention 
is paid to wind stresses and braking stresses. After the 
construction the bridge was tested to the. full design 
load with quite satisfactory results. It was found, for 
instance, in the longest span (95 ft.), where there should 
have been a theoretical deflection, considering the ten- 
sion in the concrete, of 8.25 mm. and of 11.25 mm. with- 
out considering the tension, that the observed deflection 
was 9.9 mm. 
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Address Before the Association of State Highway Officials Urges Leadership— 


F WE investigate American highway history we find 
practically without exception that those states which 
have made distinguished successes of their highway work, 
have done so because the work was controlled by a body 
or person permitted to function over a series of years 
without political dictation or interference. Conversely, we 
find, almost without excep- 
tion, that in states where 
a new governor invariably 
means a new highway ad- 
ministration highway prog- 
ress has been slow and 
unsatisfactory. 

In a work where length 
of service, experience and 
knowledge of past history 
is as essential as it is in 
the highway field, the con- 
trol of the work should not 
be subject to instant change 
with every political change, 
but should be as far re- 
moved from the domain of 
politics as it is possible to 
place it and yet make the 
administration of highway 
matters properly responsive 
to the taxpayers. 

The body acting as the 





























past 10 years. 


for highway development. 


board of directors of a 
state’s highway work 
should be a long term 


body, appointed from time greatest function. 


to time by successive gov- 
ernors, so that no single 
governor, unless elected over a term of years, could control 
the state highway department. This body should consist 
of a practically non-paid state highway commission com- 
posed of high class men serving because of their interest 
in highway work, and in public service, and not because of 
the emoluments. It has been found possible in every state 
which has tried it, to find strong men to serve and serve 
well on the highway board of directors, provided too much 
of their time is not required. 

The state highway body should act as a board of direc- 
tors, determining the principal policies, and selecting and 
employing the executive officer and holding him responsi- 
ble for the success of the work. In this way the executive 
officer is removed one place from direct contact with poli- 
tics, and is free to prosecute the work of highway 
construction and maintenance without political embarrass- 
ment. 

Manager of the Enterprise—Every effective organization 
has a head—a single head. Most enterprises have boards 
of directors, or the equivalent, but in the final analysis, 
every enterprise has one man who is held responsible for 
the success of the enterprise. 

This must also be true of highway work. The enterprise 
must have a single manager or executive. Whether this 
executive or manager is appointed by the governor, elected 
by the people, or appointed by a board or commission, is 
immaterial as long as longevity of service is insured to the 
successful manager. Length of service as a reward for 
good work is made much more sure for the manager who 
is appointed by a board or commission, in turn appointed 
by the governor, than in any other way. The history of 
highway departments demonstrates that this is true. We 
believe that the states will not be well organized to per- 


Ability to Sell Highway Improvement to the Public 1s Paramount 


By A. R. HIRST 


State Highway Engineer of Wisconsin 


High Points in Mr. Hirst’s Address 


There are some 15,000 highway engineers, not including 
the thousands of county and municipal officials, who need to 
know something of highway problems. 

All of these men have received their training in the last 
30 years and infinitely the greater number of them in the 


One of the chief problems of highway administration is 
to organize these men into permanent, efficient, loyal bodies 


Each state organization should consist of a non-paid high- 
way commission, acting as a board of directors. 

A single executive should direct the work, and whether 
this manager is appointed by the governor or the commission 
or elected by the people is immaterial as long as longevity 
of service is assured the successful manager. 

Essentially the problem of building the American high- 
way system is not a problem of engineering but a problem 
of handling people in detail and in mass. 

In selecting men for highway work look first for person- | 
ality and second for technical knowledge. 

To secure and retain clean-cut, energetic and progressive | 
men it is necessary to pay salaries adequate to the work. 

Unless a state highway department can sell and does sell 
its ideas and its ideals to the people, it fails to perform its 





form their highway functions until this plan of org 
tion is universal. 

Whether the appointee should be a highway engin: YY 
a high class professional or business man not an engineer. 
is debatable. I am enough of an engineer to believe «ha: 
when there is the uniting of the proper qualifications in a) 
engineer, he makes the idea! 
manager of a state high. 
way enterprise. But the 
combination of the prope: 
business and manageria| 
ability with the proper 
amount of engineering abi! 
ity is not universal in engi- 
neers, and the present 
American tendency to ap- 
point a non-engineer as the 
executive controlling the 
general phases of the work, 
while a chief engineer is 
employed to have charge of 
the engineering, may be the 
solution in many cases. 

It is undoubtedly a good 
solution wherever a big 
man, not an engineer, and 
who realizes he is not an 
engineer, is employed as 
the manager. But in too 
many cases the moment a 
successful lawyer, farmer, 
or business man steps into 
the chief highway chair, he 
becomes an expert highway 
engineer in the twinkling of 
an eye, and rules the roost from top to bottom, without 
having the necessary background, education or engineering 
qualifications to do so. 

However, an effective state highway board or commis- 
sion can regulate the division of responsibility as between 
the instruments which they believe it advisable to employ. 
If the board or commission realizes the line which must be 
drawn between the executive management of the enterprise 
and the control of the engineering phases of it, the work 
will succeed regardless of whether the man at the head is 
a good highway engineer or a good general executive. 

The Subordinates—The field of highway engineering, due 
to the romance of it and the fact that it has become within 
a decade probably the largest employer of civil engineer- 
ing talent in America, has attracted a very high class of 
young men. These young men, not knowing very much 
about the political situation overhead, have come into the 
game with pride and enthusiasm. They want to make good, 
they are capable of making good, and they will make good, 
if those of us who are responsible for the conditions under 
which they work can create the right kind of organiza- 
tions for them to function and expand in. 

These young men—our successors—have had, most of 
them, better training than we had. They enter the field 
after many of the elementary problems have been met and 
overcome, and they should become better highway eng!- 
neers than any of us have been able to become. Two much 
stress, however, has been placed upon the importance of 
engineering knowledge and training as a preliminary to 
work in the special field of highway engineering. Uni- 
versities and colleges can produce scientists, but God on!y 
can produce men of natural adaptability and brains. 
Essentially the business of building the American hig/- 
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-ystem is not a problem of engineering, but a problem 
») -undling people in detail and in mass. Humanness is the 
1». factor in the game. The ability to impress one’s own 

noint while not insulting the man who holds another is 
a re requisite. We must deal in county highway work with 
covnty boards and with the residents of the county; in state 
highway work with the legislature and with the whole 
»cople of a state. No matter how profound our learning, 
how inclusive our experience, or how well founded our con- 
clusions, if we cannot put our ideas and ideals across and 
get the support of the legislatures and of the people of the 
unit of government which employs us results cannot follow. 

It is my conviction after a highway experience of twenty 
years that the first thing to be sought in employing a high- 
way man is personality and likeability. There will of 
course need to be down in the lower registers scientists 
without number, but these are not the men who will leave 
their impress upon the highway thought or upon the high- 
way progress of America. In selecting men for service in 
highway departments look first, for personality and second, 
for knowledge. Personality without knowledge is of little 
avail, because the American people are quick to see through 
pretense and bombast in their employees. But, on the 
other hand, knowledge without personality, except in those 
positions close to the bottom, is just as useless. Highway 
executives should not lose sight of the human equation, 
which is the only factor that really counts. 

In all times to come, the administrative highway official 
will have to get the funds for his program out of the people 
through their legislative bodies. He must be an adver- 
tiser and a seller of his goods. He must be a promoter of 
parts, able to get out a prospectus and to make a sale, and 
he is selling not one person but millions of them. We want 
in this field young men of education, of promise, of cour- 
age,—men who really belong. The half-dead-and-alive ones, 
who would not know a football yell from a cradle song, 
belong behind the drafting desk, pushing a right line pen 
or chaperoning a planimeter around cross-sections. 


The Matter of Salaries — We have stated that we need 
clean-cut, energetic, up-and-coming organizations. The only 
way to insure these is to pay salaries adequate to the work. 
There has been a considerable increase in the salaries paid 
by American highway departments. The proper standards 
have not yet been reached, but if the next five years show 
the same progress that the last five years have recorded, 
proper salary scales will have been established. 

The great difficulty in establishing proper salary scales 
in the average state is that the whole scale of public sal- 
aries is too low. When the governor of a state receives a 
salary of $5,000 a year, it is hard to convince the people 
of the state that the head of any state department should 
receive more than the governor. However, it is being done 
in many of the American states, and it must be established 
in more of them if real success in the highway program of 
the state is to be secured. The salary paid the executive 
head of a highway department is supremely important be- 
cause his scale dictates the scale of all below him—well paid 
head, well paid department, and vice versa. 

The highway field is a highly competitive one. There 
are a number of allied and supplementary branches which 
appeal to the engineer as profitable and attractive. If the 
state highway departments are to hold their best young 
men they must convince them that they have at least as 
much to offer as have other branches of the business. 

The only other large employer of civil engineers has been 
the railroads. Their scale of salaries has been compara- 
tively low, but they have kept a very high class personnel 
in their engineering forces, simply because there were posi- 
tions higher up, well paid and even magnificently paid, to 
which the young engineer zould aspire. ; 

We must establish approximately the same conditions in 
the highway engineering field if we expect to hold the best 
of our young men. If the higher positions, paying the 
money, are always to be held by politicians and political 
appointees, We are going to create a very discouraging 
situation for the up and comers down below. 

One discouraging factor in the situation is, that many 
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fine men interested in highways who have made their stakes 
in other enterprises, are entering the highway field and 
accepting without protest any salary offered them simply 
because the salary they obtain from their highway work is 
not a factor in their personal situation. They wish to per- 
form a public service and are willing to do so at any salary 
because they have made their stake. 

We are very glad to see them enter the work. They 
should realize, however, that while highway work may 
be the plaything of a few years to them and means nothing 
as to their financial success in life, the highway field is the 
field of life performance for thousands of other men who 
expect not only to make a decent living out of it, but 
hope finally to amass a reasonable competence for old age. 


Selling the Ideas—All of us must sell our ideas and our 
ideals to the national and state legislatures. The county 
highway administrator must sell his ideas and ideals to 
the county board. These are delicate and important tasks. 

Unfortunately about three-fourths of the political cam- 
paigns of America are carried on, with all participants 
pledging themselves to economy and efficiency in the opera- 
tions of whatever unit of government they aspire to repre- 
sent. The conception of the great majority of these men 
as to economy and efficiency is that it will be best pro- 
moted by cutting down on the amounts spent for overhead. 
They believe, almost without exception, that the body 
politic will function much better if some of the members 
are amputated. Consolidation of departments, and elim- 
ination of departments has a public appeal, only second in 
effectiveness to promised curtailment in the funds appro- 
priate to operate those departments which are to be al- 
lowed to continue to exist. 

Economy and efficiency are considered sister words to 
lack of expenditure for overhead. The reduction of fifty 
thousand dollars in the cost of operating a well managed 
state highway department is hailed as a master stroke of 
economy when, as a matter of fact, it is usually the ver~ 
acme of wastefulness, leading to abuse and looseness in 
the expenditure of the vast highway funds available. 

The average state legislature or the average county 
board would not deliberately cripple or make less efficient 
any branch of the state and county service, but it has so 
long been in the blood of the American people that the less 
public servants they have, the better their pocketbooks are 
protected, that it is difficult to eradicate the idea. 

The national bill for rural highways now totals approxi- 
mately $750,000,000 a year. The expenditures of many of 
the larger states for rural highways are over $20,000,000 
per annum. Those large states which have not reached this 
total will soon approach it. In the expenditure of sums of 
such staggering magnitude only the best talent should be 
employed. Where it does not exist it must be made. The 
state which first gets and keeps a highway organization, 
composed from top to bottom of men with knowledge, 
brains, experience, energy and foresight is going to get 
the cheapest highway service, regardless of the amount 
of money spent in operating its highway departments. 

Unfortunately, too many highway officials despise work 
with the legislatures and with the county boards. They 
consider it beneath the dignity of their profession to mix 
with politicians. But as long as the American government 
is organized on a political basis just as long will state, 
county and city employees have to do business with politi- 
cians. That, of course, means as long as the American 
government shall endure. 

The American politician is not, in general, either vicious, 
ignorant, or unpatriotic. He, however, changes often, and 
he cannot know the highway situation in our state as we 
should know it. It is one of our duties to help him to 
know it, and the dodging of that duty and responsibility 
makes impossible the performance of the service which 
we should give our people. A state highway department 
is not a real department unless it can make definite pro- 
posals for legislation, help to frame those proposals into 
bills, and then help to pass those bills. The department 
which takes what it gets, gets little. Neither do the people 
of this state get real highway progress or service. 
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Hints That Cut Costs and Time 


Plotting Transit Lines by Natural Tangents 
and Cotangents 


By FRANCIS R. MOLTHER 
Brooklyn, New York 

ITH the object of employing a system of the 

greatest expediency reconcilable to sufficient ac- 
curacy, the following method of plotting long transit 
lines was developed on a recent railway location job in 
Colombia. The general method consisted in plotting all 
courses by the employment of the natural tangent or 
cotangent of the angle deflected by each course from a 
predetermined meridian. 

The meridian should be laid off on the sheet in the 
most desirable manner, as indicated by the size of the 
sheet or the space available for the map, and the general 
direction of the survey. Normals should then be erected 
or dropped from this meridian as required by the length 
of the courses to be plotted, and the general deflection of 
the courses to the right or left of the meridian. 

Then, at some convenient decimal scale, a distance to 
be considered unity should be measured to the left of 
the intersection of the meridian with the normal, along 
the line of the meridian, to give a base point for locat- 
ing the azimuth of all courses measured by tangents on 


> Base point 
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FIG. 2—PLOTTING ANY COURSE FOR DEFLECTIONS FROM 0 DEG. TO 180 DEG. 


that normal. The tangent of the first course should 
now be laid off at the same scale along the normal to the 
meridian, up from the meridian if the deflection of the 
course to be plotted is left, or down if the deflection is 
right. 

Any number of courses may be laid off on this 
normal, their length only determining when it may be 
desirable to move up to another normal. For reference, 
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FIG. 1—LAYING OFF TANGENTS ON NORMAL TO MERIDIAN 


the points on the normal located by so measuring these 
tangents may be numbered 1, 2 and 3, etc. for the first, 
second and third courses. 

Selecting some convenient point for the first hub the 
direction of a line through the base point and point 1 
should be paralleled over, by means of triangles or 
parallel rulers, to pass through the point selected for 
the first hub. This line is the true direction of the first 
course, with reference to the meridian, and its length 
may now be measured at the scale selected for the map, 
locating the second hub. Repeating this process will 
locate all of the courses. Figure 1 shows the plotting of 
the survey line at this stage, complete to Hub 3 (Sta. 
20 + 09). 

Where deflection angles greater than 45 deg. are en- 
countered, the natural cotangent of the angle must be 
employed, laying it off along the meridian, and meas- 
uring the distance unity on 
the normal. Deflections 
greater than 90 deg. must 
have that angle subtracted 
from them, and the tangent 
or cotangent of the angle 
remaining employed in- 
versely for deflections of 
less than 90 deg. That is, 
where natural tangents are 
laid off on the normal and 
the meridian base point em- 
ployed for angles less than 
45 deg. when the angle is 
between 90 deg. and 135 deg. 
(less than 45 deg. when 90 
deg. are subtracted), the tangent will be measured on the 
meridian and the base-points on the normals employed. 
Figure 2 presents a chart and sketch indicating the 
proper position for laying off and determining deflections 
of angles from 0 deg. to 180 deg. 

The occasion for which the writer adopted this 
method of plotting was for the drawing of the detail 
maps for a railway survey in Colombia, some 300 km. 
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in length, and generally northeast in direction, but with 

rp breaks of several kilometers required by various 
(evelopments in directions searly normal to the general 
direction of the line. The line was completed with 
about 5,000 stations. The courses between each two 
hubs varied in length from 4 m. to 7 km. depending 
upon topography. 

The great number of stations to be plotted recom- 
mended the use of some system more rapid than com- 
putation of latitudes and departures. At the same time 
a4 method as accurate as the use of co-ordinates was 
required, 

The application of the general method outlined above 
was first to determine by means of a small scale chart, 
the meridional components of each course. The latitudes 
and departures of those hubs which were at the points 
of sharp changes in direction were then determined, and 
plotted at 1: 10,000 scale. A meridian was now fitted 
through this skeleton of the survey, with the object of 
planning to incorporate as much of the survey in a 
single stretch as possible. 

This first sketch also indicated the last hub which 
could be contained on this sheet, and the next step was 
to refer all the courses, between that hub and the first 
one accommodated on the sheet, to the selected meridian. 
This was done in the transit book. This computation 
was checked before proceeding, by subtracting like de- 
flections, and adding unlike deflections, to arrive at the 
original deflection at the hub as contained in the notes. 
Incidentally, this check also afforded a further check on 
the transit notes, and caught several compensating 
errors occurring in pairs on the same page that had pre- 
vented the original check of the page. To these data in 
the transit book, was added the natural tangent or 
cotangent of each deflection, or the deflection less 90 
deg. where required, as explained previously. 

The scale for all detail maps was 1 : 2,000 (metric), 
drawn on rolls 48 in. wide, making the sheets as long 
as the undulations of the survey would permit. A 
straight line was carefully drawn down the middle of 
the sheet, and assumed to be the same azimuth as that 
selected for a meridian from the preliminary sketch 
made by approximate latitudes and departures. On this 
line normals were erected every 500 m. at the same 
scale (1:2,000) as that to be used for the map. On 
each normal, employing that section of the meridian 
between each pair of normals where necessary, the 
tangents or cotangents on one page (usually 12 to 13 
courses) were measured. Occasionally the length of all 
the courses on one page would prove so short, that the 
same normal, and section of meridian, would be employed 
twice, or the courses would prove so long as to recom- 
mend skipping several normals before measuring the 
tangents and cotangents of the next page. The loca- 
tion of the first hub having been determined by the 
preliminary sketch, the courses, were now paralleled 
over to the respective hub where each started, and the 
length of each course scaled. As each course was paral- 
leled, before its length was measured, the true deflection 
at the hub was checked with a protractor, which with a 
little practice could be read to 5 min. As each page of 
the transit book was mapped, the plotting of the dis- 
tances was checked back. 

This method is claimed to offer equal accuracy with 
that of latitudes and departures, when the advantage of 
the above opportunities for checking deflections and dis- 
tances is employed. ; 


ENGINEERING NEWS-RECORD 








1033 


Blowing Out Condensed Water in Air Line 


HEN the caisson for the Camden pier of the 
Philadelphia-Camden suspension bridge was being 
sunk the temperature of compressed air was so high as 
delivered to the caisson that the line had to be sunk in 
water in order to cool the air. At times the temperature 
would attain 150 deg. F., making work unbearable. Ac- 
cordingly, the 6-in. compressed air line was set about 
9 ft. below mean high water. The length of the line 
from the compressor to the caisson was about 1,400 ft., 
500 of that amount being submerged. 
Though air was cooled sufficiently in this fashion 
water condensed in the line, creating another difficulty. 
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CONDENSED WATER BLOWN FROM SUBMERGED AIR LINE 


Inasmuch as the line was submerged the “blowing out”’ 
of the line could not be accomplished in the usual fashion. 
A simple device, illustrated herewith, was conceived by 
the man in charge of compressed air work to “blow out” 
the line, 

At the caisson end of the line instead of a 90-deg. 
bend being put in the pipe to bring it from the water 
a sleeve was inserted and a 4-in. pipe run both ways 
The stub end, which projected farther into the water, 
was plugged. Through it and the pipe which projected 
from the water and to which was attached the flexible 
connection running to the caisson, a 4-in. pipe was run, 
being well packed where it projected from the 4-in. pipe. 
A blow-off valve was fitted into the 4-in. pipe. 

When the water condensed it collected in the stub 
pipe. When it was apparent that sufficient water had 
condensed to void the pipe, the valve in the }-in. line 
was opened and the air pressure in the air line forced 
the water out. 
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High Viaduct Moved 75 Feet Laterally 


By EDWARD GODFREY 
Structural Engineer, Robert W. Hunt & Co., Pittsburgh, Pa. 


SPECTACULAR engineering feat was performed 

in Pittsburgh recently when a high viaduct 740 ft. 
jong was moved sideways bodily a distance of 75 ft. to 
make room for the building of a reinforced-concrete 
arch bridge. 

The viaduct is located on the line of the Pittsburgh 
Railways Co. to Bellevue, a borough adjoining Pitts- 
burgh. It spans the deep hollow of Jacks Run; in its 
highest portion its floor is about 150 ft. above the 
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nation of the anchor bolts and bases of the posts 
that the bolts penetrated only the base plates, 
their value was only that of tension on the riy 
necting the angles with the shafts of the posts, 
addition that these bolts (which subsequent op: 
revealed were good, long bolts, well bedded in th: 
caps) were practically devoid of nuts. What nu 


been put on were not drawn up. Some of them | ‘tia 


JACKS RUN VIADUCT PLACED ON ROLLERS AND MOVED TO A NEW SITE ALONGSIDE 


Fig. 1—Highest part of viaduct about 150 ft. above ground. 
Fig. 3—Timbers and channels under the pier cap stone 
transfer the load to the rollers. 


bottom of the hollow. It was built about 28 vears ago 
and has since carried the trolley tracks and a highway. 

Some years ago the lattice girders supporting the 
floor system were reinforced because of rusting and 
heavier trolley loads. Before the work of moving the 
bridge was undertaken, the writer made an examination 
and discovered that the top flanges of the stringers 
were very badly rusted away, and further reinforce- 
ment was needed. The floor system was, therefore, 
strengthened by the addition of floor beams at the 
mid-panel points. 

Because of the great height of the structure, the 
question of the overturning effect of wind was one of 
the main features that required attention preparatory 
to moving. It was dealt with not so much by theory 
or calculation as by the history of the bridge. Exami- 


Fig. 2—Clamping beams around the pier cap stone used 
for jacking up and needling a tower. 
Fig. 4—Screw jack pushing against the tower-leg blocking. 


three inches of being in contact with the plates. This 
was a@ery general condition, being true in particular of 
the highest towers. In view of the evident uselessness 
of the anchor bolts and the fact that the bridge had 
weathered the storms of more than a quarter of a cen- 
tury without any evidence of negative reaction on the 
bases of the posts, it was considered safe to cut it 
free for one day while it was being moved, without 
loading down the columns. 

The viaduct is carried on thirteen bents. The spans 
in the towers are 30 ft.; other spans vary from 48 to 
96 ft. The trusses are 8 ft. deep and are of the War- 
ren type, with vertical posts at floor beams. This ar- 
rangement afforded opportunity to introduce the extra 
floorbeams at the upper panel points where the diag- 
onals meet. 
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While preparations were being made for moving the 
bridge, new concrete pedestals were constructed on the 
ow site of the bridge, and abutments were built up of 
cribbing and earth fill. The trolley tracks were laid on 
these abutments so that cars could be run on the bridge 
as soon as it was moved. 

The accompanying views show some details of the 
moving arrangements. The support of two of the posts 
may be seen in Fig. 2. In the case of the post on the 
right, large I-beams were bolted on the side of the top 
stone of the pedestal. These beams were then jacked 
up and the second stone was broken up and removed, 
permitting the placing of needle beams under the heavy 
|-beams and under the cap stone, wedged against the 
cap stone. In all cases direct bearing of the stones 
under the posts was secured, either through needle 
beams or through timbers placed directly under the 
stones. The base at the left in Fig. 2 was handled 
somewhat differently. The second stone in the pedestal 
was picked up by means of I-beams and the one below 
this was broken out. The heavy I-beams as well as the 
needle beams were used to carry load to the rollers. 
Under both of these posts the load was delivered to 
channels laid flatwise, bearing on the rollers. Fig. 3 
shows a case where: timbers and channels laid flatwise 
were placed under the stone. 

How the timbers and channels were placed is made 
clearer by Fig. 4, which also shows how the bridge was 
moved by jacks. Not much force was required to push 
the bridge along. In fact, after the work was started 
it was found that one end of the bridge and an inter- 
mediate, bent needed no urging but moved along with 
the rest of the bridge, and no jacks were used at these 
points. 

The rollers moved on rails supported on timber crib- 
bing which rested’on sills laid on the earth. The posts 
shown in Fig. 2 had double sets of rollers and double 
tracks, those shown. in Figs. 3 and 4 had single tracks. 

Several lines of electric conduit carried by the bridge 
were taken care of during the moving of the bridge by 
flexible connections, to maintain service. 

The anchor bolts were burned off just before starting 
to move the bridge. 

About six weeks of preparation were required before 
the bridge was ready to be moved. It was anticipated 
that one day would be required for the 75 ft. shift. 
Moving was begun on the morning of Nov. 24, and 
the bridge was in its new position about 9 or 10 o’clock 
at night. Cars were run over the bridge on regular 
schedule the next morning shortly after 10 o’clock; the 
delay was due to the fact that some truss reinforcement 
and shoring had to be done that morning at the extreme 
ends of the bridge, which required several hours of 
daylight. 

Transit observations for alignment and level during 
the moving of the bridge showed very little deviation. 
The writes examined the steel, particularly at points 
over bents, and no fresh paint cracks could be dis- 
cerned, showing that the steelwork was not racked in 
the process. 

Foot traffic was not interrupted during the moving 
of the bridge. A large number of people walked across 
for the novelty of the thing. 
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When the viaduct was in its new position, brickwork 
was built up between the concrete pedestals and the 
masonry blocks that had been carried over with the 
several posts. 

The moving was handled by the John Eichleay, Jr., 
Co. Ernest W. Niederberger is their engineer. W. C. 
Boyd is engineer and J. S. Martin structural engineer 
for the Pittsburgh Railways Co.; W. C. Wymer had 
charge of the instrument work; the writer was consult- 
ing engineer for the company as structural engineer for 
Robert W. Hunt & Co. 

Almost 100 truckloads of equipment, including 300 
jack screws, 400 steel rollers, a mile of railroad rails, 
150,000 ft. of timber and cribbing and 100 tons of 
steel I-beams were used in executing the job. 


Model Constructed to Clarify Contested 
Points in Street Intersection 
By F. S. BESSON 


Major, Corps of Engineers, U. S. Army, Assistant to the Engineer 
Commissioner, District of Columbia 


N EXCEPTIONAL cases considerable expense is 
justified in constructing models to make sure that the 
best possible street intersections are obtained. The 
figure herewith illustrates a model of the new George- 





ONE-EIGHTH SIZE MODEL OF STREET INTERSECTION 


The model was built mostly of sand containing some cement 
to depict clearly the possibilities of securing an easy rail- 
way turnout from the Georgetown Bridge approach to an 
intersecting street. 


town bridge approach at its intersection with one of the 
city streets in the District of Columbia. The street is 
on a 33 per cent down grade and the bridge approach on 
a 3 per cent up grade. The model, which is on a one- 
eighth scale, was necessary in order to co-ordinate the 
three interests involved: bridge, railway, and highway. 
Several other schemes were at first considered, all re- 
quiring a large bridge approach area with expensive 
track construction separated from the vehicular road- 
way, because prior to the construction of the model 
it was not evident to all that a satisfactory simple turn- 
out, as illustrated, from the highway to the bridge, 
could be effected. 

The model was constructed with sand, the curbs and 
rails of light flexible strips of wood nailed to stakes 
driven true to grade. The surface was given some 
degree of permanency by mixing cement with the sand. 

{The above will be incorporated in a book soon to be 
published by Major Besson on the design of city streets 
—EDITOR. | 
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Costs of Installing Corrugated Pipe 


Contractors and engineers are often confronted 
with the problem of deciding which of severa! 
types of culvert is to be constructed. Often the 
choice lies with that material which will give the 
lowest cost and the greatest serviceability. Data 
upon enough actual installations from which re- 
liable costs can be ascertained will give to the con- 
tractor or engineer knowledge upon which a deci- 
sion may be based. For that reason the article 
below has been prepared.—EDITOR. 


N A STUDY of several hundred thousand installations 

of corrugated iron culverts constructed in the state of 
California during the past ten years valuable figures 
have been made available for the cost of installing, both 
including and excluding the cost of pipe itself. The 
study covered installations in all sorts of terrain, from 
the most accessible flat valley to the most inaccessible 
broken sierras. Data were secured as well on all those 
diameters most widely employed—from 8 in. to 48 in. 
for costs including purchase price of pipe; and from 
10 in. to 36 in., inclusive, for costs of installations only. 

Fig. 1 shows the standard construction employed by 
the California Highway Commission. The design is the 
result of ten years’ continuous use of corrugated pipe 
both under unpaved and hard-surfaced highways. Use 
of the pipe is about evenly divided between these two 
classes. About half a million feet of corrugated pipe 
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costs on jobs on which the contractor’s bid included the 
purchase price of the pipe, Table II omitting that price. 
The lowest installation costs were obtained in 1916, a 
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have been laid along 2,500 miles of California high- 
ways, or an average of 200 lin.ft. to the mile. 

Tables I and II show how the cost of installing corru- 
rated pipe has varied from 1912 to 1921, a comparison 
which is graphically indicated in Fig. 2. Table I lists 
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fact which may be explained by the general low level 
of all costs and by the facility with which such installa- 
tions were able to be made after four years of practice. 

Contractors and engineers will perhaps be interested 
in comparing these unit costs with those obtained in 


TABLE II—COSTS PER FOOT OF INSTALLING CORRUGATED METAL PIPE 


Not including purchase price of pipe 
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For Contractor and Engineer 
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hIG. 2—UNIT PRICE FLUCTUATION ON FOUR PIPE SIZES 


other representative states. The following figures have 
been compiled for Connecticut, Colorado and Oregon, in 
each of which states the highway commission employs 
large amounts of corrugated pipe. The costs include 
the purchase price of the pipe in each case. 


UNIT COSTS FOR CORRUGATED METAL PIPE, INSTALLED 


Connecticut! Colorado2 Oregon! 
Cost, Cost, ; Cost, 
size, In. _ per Lin. Ft. Size,In. _ per Lin. Ft. Size, In. Per Lin. Ft. 

4 $2.00 12 $2. 257 12 $1.90 

18 2.50 15 2.547 18 2.75 

24 3.50 18 2.92 24 3.75 

30 4.50 21 3.395 30 5.00 

36 6.00 24 3.759 6.50 
30 4.715 
36 5.802 


! Unit costs covering 1971 installations. 
2 Average unit costs covering first half of 1921. 


Setting Slope Stakes 
By A. 0. BOSSHARD 


Resident Engineer, Iowa State Highway Commission, 
Centerville, Iowa 

NOTICED the article in the issue of Engineering 

News-Record, Sept. 21, p. 490, by J. F. Webb, refer- 
ring to an article by Paul McComb in your Aug. 24 
issue, p. 308, regarding the use of a hand level, special 
rod and tape for setting slope stakes. I have developed 
a special rod, like Mr. Webb’s, with a belt graduated 
from zero to 10 each way, on which I set off. the center 
cut or fill, Then, any other point than center gives 
the cut or fill direct at that point, so that the only 
computations necessary are the slope distances, using 
an ordinary tape. With a specially marked tape, for 
14:1 slopes, which are standard here, this could be 
eliminated. In turning up or down, you merely have 
to take a shot at any convenient point, and reset the 
rod for that point. It is usually handier for the level- 
man to go out, and the rodman to hold the rod at center, 
and record. 

In using this rod with a wye-level (which we usually 
do here as the Iowa commission prefers that we do not 
use the hand level), we set the centerline cut or fill at 
the height of instrument. For the rod moving out the 
zero would be above the eye height for a cut, and for the 
level moving, would be below. I have found this rod 
very handy, especially with rather inexperienced help. 
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Use of Motor Cars in Railway Work 


a A committee report recently submitted at the an- 
nual convention of the American Railway Bridge & 
Building Association, held in Cincinnati, considerable 
information was set forth concerning the use of motor 
cars in railway construction, particularly in bridge and 
building work. Many novel uses are being made of the 
motor car as a construction aid, the following extract 
from the committee report being typical. 

The Chicago Great Western Ry. recently replaced the 
floor in a tunnel 4 mile long with concrete. Motor cars 
were used exclusively to haul the excavated earth and 
concrete. The cars used for hauling the excavation were 
side-dump cars of a capacity of 3 cu.yd. and the 
cars for handling concrete were bottom-dump cars hold- 
ing 2 cu.yd. The mixer was set on a platform slightly 
elevated at the tunnel entrance. The concrete was run 
directly into the hopper car and hauled into the tunnel 
by a large air-cooled motor car. The arrangement 
worked out to the entire satisfaction of the manage- 
ment and effected a marked saving over other methods. 

The Chicago Great Western also uses motor cars to 
pull weed cutters and to haul trailers carrying as many 
as forty men, or loaded with rails and material. 


Sand Catcher Clears Cistern Water Pumped 
. for Industrial Uses 
By C. C. BROWN 


California & Hawaiian Sugar Refining Co., Crockett, Calif. 

N THE plant of a California industrial concern where 

use is made of large quantities of water, some trouble 
was experienced in the presence of sand in the lines. 
The amount of water pumped amounts to more than 
3 m.g. per 24 hours. Water is taken from a cistern 
and from storage tanks and handled through two 1,300- 
g.p.m. centrifugal pumps with 200-ft. head. The water 
passes from the pumps through eight sand filters and 
thence through an 8-in. line to the house distribution 
pipes. Some time ago sand was noticed throughout the 
house. It did considerable damage to lines, bearings, 
meters and other apparatus. In order to remove the 
sand the sand catcher shown in the accompanying illus- 
tration was devised and in- 
stalled in the 8-in. line just ’" farge 
after it left the filters. montore’ Sam 

The sand catcher consists 2 
of a steel shell {| in. in 
thickness and of an internal 
diameter of 514 in. It is 
6 ft. 33 in. long with a 
curved top and a conical 
bottom. The water is led 
in through the side in an 
8-in. pipe which terminates 
inside the drum in an 8-in. 


10"Outlet 
* 









Provide T2"hole 
for vent 





Pin elbow fo pipe 


elbow and nipple. A baffle eer: 
is installed as shown so that farang 






water cannot bypass to the ® sly "inside dia 
outlet. The 8-in. outlet is 
at the top of the drum as is 
also a 12-in. x 16-in. man- 
hole. A 6-in. drain valve is 
fitted into the conical bottom 
so that the trapped sand 
can be flushed away when 


necessary. 


Se 


SAND CATCHER HANDLES 
3 M.G. PER 24 HR. 
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This department aims to be a forum for the discus- 
sion of the views of engineers and contractors. 
The range of interest should be as wide as possi- 
ble. Contributors are, therefore, asked to make 
their letters short. 


Temperature Changes in Arch Dims 


Sir—In the article by Fred A. Noetzli on “Arch Dam 
Temperature Changes and Deflection Measurements,” 
given in Engineering News-Record, Nov. 30, 1922, p. 930, 
there appears formula (1), quoted from my paper on 
“The Circular Arch Under Normal Loads.” This formula 
has heen revised since publication, and the corrected for- 
mula will appear in the current issue of “Transactions,” 
Am. Soc. C. E., p. 281. In brief form, it is, 

D=c (ret,), 
where, 

= crown deflection in feet, positive when toward center, 

radius of center line in feet, 
coefficient of expansion = 0.0000055 (say), 

* change in arch temperature in Fahrenheit degrees, 
+ for a rise, — for a fall of temperature. 

The coefficient c is given numerically, for a hingeless 
arch, by Table 4, and, for an arch with “hinged ends,” by 
Table 5, of the writer’s paper quoted. 

On solving the formula for t,, 


tio=— 
cre 
which should replace Eq. (1) of Mr. Noetzli’s article. 

On applying this formula to a few of the horizontal 
arches supposed cut from the Salmon Creek Dam, the data 
being taken from the table given on p. 931 of Mr. Noetzli’s 
article cited, it is found that the numerical values of the 
temperature changes are somewhat less than those given in 
the table. Mr. Noetzli recognizes that the method proposed 
by him for ascertaining mean temperature change in any 
horizontal arch of a dam is only applicable in the case of 
cracked cantilevers, which offer no resistance to the expan- 
sion (or contraction) of the arch under a rise (or fall) of 
temperature, for the formulas refer only to a free arch. 

When the dam remains intact, or the supposed canti- 
levers are not cracked, the method falls. The solution will 
then have to be for combined arch and cantilever action. 

Chapel Hill, N. C., WILLIAM CAIN. 

Dec. 2, 1922. 


Sir—Since writing my article “Temperature Changes in 
Arch Dams,” some temperature measurements made on a 
slender arch dam in Switzerland have come to me. 

In the “Bulletin Technique de la Suisse Romande,” 
Lausanne, 1922, (Etude sur les Barrages Arqués), A. 
Stucky describes the design and construction of a most re- 
markable arch dam on the river La Jogne in Switzerland. 
This structure is about 175 ft. high, and it was designed 
scientifically for combined cantilever and arch action, rib- 
shortening and temperature stresses. 

During construction of the dam some 30 thermo-couples 
were placed in the masonry at various elevations of the 
structure, and after the chemical heat due to the setting of 
the cement had been lost or compensated for, the following 
annual range of temperature was observed: 


Yearly Temperature Variation, 


Depth Below Crest, 
Ft. I egrees Fahr. 


These figures which represent actual measurements, seem 
to confirm, to a certain extent, the reliability of the figures 
of Table I for the temperature variations in the Salmon 
Creek Dam as calculated from deflection measurements. 

San Francisco, Calif., Frep A. NOETZLI. 

Nov. 28, 1922. 
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Urges Constructive Criticism 


Sir—In Engineering News-Record of Nov. 30, p “ 
pears a letter by George Rae of Portland, Ore., ¢o; ning 
the reinforcement of a highway swing span in Oreg, Mr 
Rae proceeds to tell us wherein the other fellows e: but 
does not state what he would have done if in their po. + ons 
That is not constructive. 

Most of us are aware that the linear expansion of <:ry¢. 
tural steel is about three times that of structural i iinbey 
such as fir. Nevertheless many combination spans of stee| 
and timber have been successfully built and used in the past 
I know of several such spans where the top chord is of tim. 
ber and the bottom chord of steel, and these have served foy 
a good many years. It is true that the combination js pot 
exactly an ideal one. 

The complete details of the alleged “doubtful bridge rein. 
forcement” are not at hand. It appears that if the rivets 
in the bottom chord were backed out, in order to insert the 
bolts for attaching the thrust blocks, there would be no 
weakening of chord in tension; whether new holes were 
drilled is not stated. The timber reinforcement of the bot- 
tom chord doubtless has been effective in preventing fur- 
ther buckling of the chord, and should stiffen up the mem- 
bers even if the thrust blocks were removed. The two 
14x 14-in. timbers at least serve to reduce the slenderness 
ratio of component parts of chord when in compression, 
with span swinging free. 

Permanent reinforcement of structural steel would prob- 
ably have required several months for delivery and erection. 
In an emergency, such as I judge this was, something ef- 
fective had to be done even if only of a temporary nature. 
Presumably, the two county officials, and not Mr. Rae, were 
bearing the responsibility; and they no doubt used their best 
judgment in the matter. 

The added dead-load due to the asphalt paving caused a 
shortening of the bottom chord as well as the lengthening of 
the top chord; and the latter was probably aggravated by 
heat from the sun’s rays. In the writer’s experience this 
same sort of thing has happened in timber Howe truss draw 
spans. Turnbuckle adjustment of hog-bars and shimming 
or a runoff at the ends are a practicable means of solution; 
also, additional hog-bars over a gallows-frame at center of 
span might well be placed. 

The last sentence in Mr. Rae’s letter is a decidedly incon- 
sistent conclusion. If the aforesaid county officials are in- 
competent the registration board should refuse to renew 
their certificates. Otherwise, it seems that unfair criticism 
of other men’s work should be stopped. I am interested in 
the ethics, as well as the engineering, involved in this case, 
else I would not have taken the pains of replying to Mr. 
Rae’s letter. H. A. Gers, 

Registered Professional Engineer. 
Asst. Bridge Engr., Great Northern Ry. 
St. Paul, Dec. 2. 


Painting Galvanized Sheets; Why Galvanize? 


Sir—Referring to the letter of F. H. Thomson, on “Paint- 
ing Galvanized Sheets,” in your issue of Nov. 2, p. 759: It 
has often been a wonder to us why it was necessary to 
galvanize iron sheets when used for roofing purposes, as it 
becomes necessary to paint these sheets in a comparatively 
short time after being exposed to the weather, and unless 
a special paint is used (such as manufactured by us under 
the name of No. 625 Galvanized Iron Primer) or unless a 
special wash is applied before ordinary paint is used, the 
paint is very apt to peel off. Under the circumstances, it 
seems an unnecessary expense to galvanize under the pres- 
ent commercial practice, as the painting of the black meta! 
will give just as good results as painting over the galvanized 
iron surface. The only advantage that we can see is in the 
transportation of the metal sheets, which, of course, would 
become rusted when not galvanized unless protected from 
the weather; but this same protection would be obtained 
at a lower cost by the application of a shop coat of paint 
in place of galvanizing. 

However, if it continues to be the practice to galvanize in 
a commercial way, and therefore it becomes necessary t0 
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paint, first-class results can be obtained by using a special 
alvanized iron primer instead of incurring the extra labor 
) neutralizing the galvanized iron surface before the appli- 
ation of an ordinary paint, and we will be very glad to fur- 
nish further information to any interested party. We do 
not favor allowing the galvanized surface to weather for a 
period of six to nine months, or until corrosion starts, as 
the usual tendency is to allow this weathering to proceed 
too long, and corrosion has started too vigorously before 
the application of paint. As it is usually necessary to paint 
in six to nine months, the material had better be painted 
when erected and thoroughly protected at that time. 
CHEESMAN-ELLIOT Co., INC., 
F, P. CHEESMAN, 

srooklyn, Dee. 5. President. 


Data Used for Storm Sewer Design 
at Milwaukee, Wis. 


Sir—Referring to that portion of J. R. Hendry’s article 
in Engineering News-Record, Nov. 2, p. 745, which relates 
to the basic data adopted for the design of Detroit’s storm- 
water drainage system, the writer takes this opportunity 
to show the marked degree of similarity existing between 
these data and those used for similar purposes in Mil- 
waukee and its vicinity. 

The accompanying curve (Fig. 1), which is based upon the 
United States Weather Bureau records, 1905 to 1921, 
covers a period of seventeen years and was prepared by the 
writer during May of the present year primarily for use 
in connection with the investigation and development of 
drainage areas ‘in the Metrupolitan territory in close 
proximity to the city of Milwaukee, and also for general 
use in connection with storm-sewer development within the 
city. The various points on the curve will be seen to con- 
form quite closely to those derived from the use of Mr. 
Hendry’s mathematical expression showing the assumed 
relation between. duration and intensity i = 136/ (t+20). 
See dotted line, Fig. 1. 

While in reality there is no apparent reason why any 
mathematical law should govern the relation between dura- 
tion and intensity, and for this reason no formula was pre- 
pared by the writer, the formula affords a convenient 
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method for computing intensities when tne curve itself is 
not available. 

For all practical purposes Mr. Hendry’s formula will 
produce results sufficiently close to suggest its use in lieu 
of the Milwaukee rainfall curve. Studies of present day 
tendencies toward home building in the residential portions 
of Milwaukee appear to indicate that a runoff coefficient of 
0.35 is well on the side of safety. Accordingly it has been 
adopted for use in connection with storm-sewer design for 
the average residential district. It should be noted that 
this factor, too, is in close agreement with the figure used 
by Mr. Hendry. 

It has been found convenient to construct a secondary 
set of curves (Fig. 2) which show rates of runoff cor- 
responding to rates of rainfall for various runoff co- 
efficients. These curves give direct readings in second-feet 
per acre for the time of concentration and the coefficient of 
runoff under consideration. In referring to the secondary 
curves it will be noted that a flat rate of runoff is assumed 
to obtain during the maximum allowable period of concen- 
tration at the most remote inlet, and also that the time of 
concentration at the inlet is assumed to decrease as the 
value of the runoff coefficient is increased. The reason for 
the use of this method is, that the use of high rates of rain- 
fall corresponding to the short periods of duration results 
in sewer sizes at the beginning or upstream end of a sys- 
tem, which, in the light of past experience, appear to be 
considerably larger than are actually required. It ig at the 
beginning of a system, as the writer views the situation, 
where a reduction in the indicated quantity is possibly more 
reasonably warranted than at some point or points farther 
down the line. This statement is not made, however, in 
criticism of Mr. Hendry’s method of effecting reduction in 
quantity by applying the indicated runoff for a fifty-minute 
concentration period to the accumulated area above the 
point in consideration. On the contrary the writer is in- 
clined to believe that this method is logically permissible, 
especially in view of the fact that storms of maximum in- 
tensity for short duration periods are localized and confined 
to limited areas. DARWIN W. TOWNSEND, 

Engineer of Designs, Milwaukee Sewerage 
Commission. 
Milwaukee, Wis., Dec. 7. 
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CURVES FOR DESIGN OF STORM SEWERS 


Based on raintall data for Milwauk+e and vicinity obtained from the records of the United States Weather Bureau, 1905 to 1921, 


Runoff per Acre, Cu. Ft. per Second (Cj) 
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Ventilation, Body Temperature and Health 


Sir—We should all heartily agree with most of the state- 
ments made in the letter by F. W. Harris in your issue of 
Dec. 7, p. 989, headed “Sanitation, Ventilation, and Vaccin- 
ation.” Regarding the subject of ventilation, it seems that 
we, including some of those who ought to guide us in health 
matters, hardly yet fully understand or at least appreciate 
all the facts relating to it. Mr. Harris very properly says 
that the object of ventilation is to supply fresh air and to 
maintain the proper temperature. There is a surprising 
ignorance among people at large regarding fresh air and 
ventilating, particularly as to proper temperature. I believe 
that we more often suffer illness, including colds, and some- 
times even deaths, starting from a temperature cause than 
from any other single source. 

Fresh air is air that has a definite mixture of nitrogen 
(76), oxygen (23), carbon dioxide (0.0005), and small 
amounts of argon, ozone, ammonia, organic and mineral 
matter. We know how far a deviation from the relative 
quantities is permissible, to cause first discomfort, then 
illness, and finally death. Our momentary judgment regard- 
ing comfort and healthfulness is guided by our senses, chiefly 
by odors, temperature, and slightly by humidity. We cannot 
accurately measure these sensations, except by thermom- 
eters and hydrometers, but our nostrils and our skin are 
generally sufficient informers. 

I cannot forget the impression made upon me when a boy 
on entdring a small shoemaker shop to have my shoes 
repaired. It was winter and cold outside. A family of 
about six lived in a small room. I was fairly stunned, as 
the air was thick, and its odor intensely disagreeable. “Why 
don’t you open the window and get some fresh air?” “Why 
that would make us all sick by letting out the heat, and coal 
is too expensive.” “But you will all get sick in this air.” 
“None of us has ever been sick for years,” the chorus 
replied. For the first time in my life did I realize that 
proper temperature might be of more importance than the 
popular idea of fresh air. 

Since then I have made a number of observations along 
these lines and found that our general education along them 
might be much improved. We often have our rooms too hot 
or we expose ourselves to a cold temperature, with our skin 
and clothes improperly conditioned. 

A few years ago, when wintry weather was setting in, 
our papers reported much bronchitis, influenza, and pneu- 
monia, and most people one met had colds. Posters were 
put up in the street cars and elsewhere, urging people to 
open their windows wide at night to keep off those diseases. 
Unfortunately it was a cold winter and the death rate from 
such cases, usually starting with a cold, ran very high. 

There can be no doubt that the air, particularly, in our 
large cities, can be kept as pure as we can get it. But it is 
of still greater importance to our personal comfort and 
health to have the temperature conditions next our bodies 
such that they keep us in good health. The chief reasons 
for this greater importance are the frequent and great 
changes of air temperature (daily, seasonal, indoors and 
outdoors), to which the body must continually adjust itself. 

Blood temperature is about 99 deg. F., or a trifle less. 
A few degrees above will cause fever and a few more 
death; a few degrees below 99 will cause a chill and a 
few more death. It is therefore highly important that we 
maintain our normal blood temperature as nearly as practi- 
cable, because inside of our bodies a variation of compara- 
tively few degrees from the normal may be fatal. 

In cold climates nature provides animals with furs and 
men wear suitable clothing to produce a non-heat-conducting 
covering around the body, thus preventing an excessive loss 
of heat, as engineers do by covering steam pipes. On the 
other hand physical exercise and rubbing of the skin 
mechanically produces heat within the body, and thus raises 
the blood temperature. 

We have therefore acquired some knowledge of the means 
to protect ourselves under existing conditions from sinning 
against the infallible natural laws of temperature. But we 
could go much further in this acquisition and prevent many 
cases of sickness and death produced by temperature causes 
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alone, if our instructors would spread more info) 
among us, first, about the importance of maintainiy, 
bodies always at the proper blood temperature, an 
ondly, by pointing out in detail the ways in which we 
best do this at home and out of doors and both in «y), 
and in winter. 

In other words, we should consider our body to be a “| 
engine,” and treat it as rationally as we do a st_am-e, 
and realize that prevention of mishaps is better + 
their cure. 

New York City, 


RUDOLPH HERING, 
Dec. 10. 


Consulting Engineer 


Mechanical Amusement Devices Are Safe 


Sir—In a recent issue of your magazine appeared a; 
article criticizing the mechanical amusement devices « 
operated in parks and fairs and advocating the complet: 
abolition of these devices. It is apparent that the write) 
of your article was misinformed. It is not true that thi 
business originated with the Chicago world’s fair. Ther 
were scores of patents on such devices fifty years ago 
There were merry-go-rounds in France more than a centur\ 
ago. There have been mechanical Rides at Coney Island fo) 
fifty years. Several manufacturers in America alone have 
been building these devices for thirty to forty years. 

From the accident standpoint these Rides are safer than 
any other means of human locomotion. Several manufac- 
turers report having built hundreds of Rides in forty years 
which have carried from thirty to one hundred million pas- 
sengers without serious accidents. There is hardly a rail- 
road or street car line that can show such a record. The 
automobiles of America are killing more than one hundred 
people per week, whereas all the amusement devices of the 
country have not killed one hundred patrons in the past 
fifty years. 

Most of these Rides are designed by engineers and me- 
chanics having a lifetime of experience. They have devoted 
years to the question of safety. Scores of safety devices 
have been designed and patented. In the larger cities a 
special division of the building department approves the 
plans before a new Ride is erected. An annual inspection 
is given before the license to operate is renewed. From 
these inspections the number of accidents has been reduced 
to almost nothing. They are so safe that a number of the 
biggest insurance companies are insuring these Rides 
against public accident liability for a very low annual cost. 
Many operators consider the risk so slight that they carry 
their own accident risk. 

These devices are not “cheaply built.” Small Rides cost 
from $4,000 up to $25,000. The big Rides cost up to $50,000 
and many over $100,000. Probably $100,000,000 is now in- 
vested in Rides in America. The receipts are estimated by 
amusement men at $50,000,000 per year, of which over five 
million has been paid annually in recent years in taxes to 
Uncle Sam. 

These Rides are located in parks most of which are man- 
aged by amusement men of long experience. They know 
that it is a vital point for them to maintain order, a high 
standard of conduct and clean moral conditions in these 
parks. Surely nothing is cleaner or more highly moral than 
a ride in a merry-go-round, a ferris wheel or a roller 
coaster. Park men all agree that the Rides are the most 
popular form of park amusement. They attract the people 
out into the open, the air rings with peals of laughter and 
the cost is so small that the working classes and even the 
poor are large patrons. 

The National Association of Amusement Parks holds an 
annual three day convention in Chicago, together with a big 
exhibition of new Rides and improvements on old ones. The 
inventive genius of America is taxed to produce new me- 
chanical novelties. America is now the center of the indus- 
try, and scores of new Rides are exported annually to all 
parts of the world to bring smiles to the faces and joy to 
the hearts of the young folks across the seas. 

H. G. TRAVER, 
Pres., Traver Engineering Co. 
Beaver Falls, Pa., Dec. 5. 
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Fire Does $15,000,000 Damage 
to Astoria, Ore. 


Engineering Interests Attaches to Con- 
flagration as City Was Built 
on Piling 
Special Correspondence 

Particular engineering interest is at- 
tached to the fire which destroyed the 
business section of Astoria, Ore., Oct. 
8, doing property damage estimated at 
$15,000,000, because of the fact that 
the greater portion of the business dis- 
trict was built on piling and only par- 
tially protected by an hydraulic fill. 
As every hotel, bank, theater, restau- 
rant wholesale and retail house in the 
business district was destroyed, the 
control of the city has been put in the 
hands of a committee of business men 
whose announced policy is to confine 
temporary buildings to an unoccupied 
district and to rebuild the burned area 
with wide streets filled to grade. 

The greater part of the business dis- 
trict of Astoria was built originally on 
piling over tide flats. Construction was 
mostly of wood with a few good build- 
ings of modern type. In 1916 the city 
built a sea wall of heavy sheetpiling 
and raised the grades sufficiently to 
allow for basements, and made an hy- 
draulic fill to the basement level. 


CONCRETE CONSTRUCTION URGED 


Owners raised their frame buildings 
on temporary wooden walls. Engi- 
ners at that time urged the construc- 
tion of retaining walls along the curb 
lines with reinforced-concrete floors 
carrying the pavement and providing 
subway space for sewers and water 
mains. This plan was adopted and bids 
were taken, but before any contract 
was let heavy corporate and private 
property interests secured an injunc- 
tion against construction on the ground 
that the cost would practically confis- 
cate the property improved. The city 
council thereupon adopted the plan of 
viaducts of creosoted timber with plank 
floors carrying bitulithic pavement and 
with 4-in. hollow tile bulkheads secured 
to the timber frame along the curb 
iine. This bulkhead along the curb 
line was continuous around each block 
but did not cross streets. The cost 
was $10 per front foot less than con- 
crete. 

The city fire chief had constantly 
urged property owners to build tile or 
concrete basement walls to reduce the 
fire hazard, but the extent to which 
this was actually done cannot now be 
ascertained. The entire district was 
thus supported several feet from the 
ground with continuous air space for 
draft. 

_ The fire broke out about two o’clock 
in the morning. Appearance of it in 
several places at once caused suspicion 
of incendiarism but that fact was 
probably due to the city’s construction. 
Steamers moored along the waterfront 
saved the docks with the aid of a 
strong on-shore wind, but in the bal- 
ance of the filled district, the fire was 


Highway Officials Hold Annual Convention 


Kansas City Meeting Largest in the History of the Association 
—Committee Reports of High Technical Character 


Engineering News-Record Staff Correspondence 


IGHWAY administration, over- 
shadowing questions of design 
and research, stood out as the subject 
of general interest, at the convention 
held last week at Kansas City by the 
American Association of State High- 
way Officials. Beginning with the ad- 
dress on highway department organiza- 
tion (p. 1028 of this issue) by A. R 
Hirst, state highway engineer of Wis- 
consin, administration continued to be 
the thought uppermost in the papers 
and discussions on federal aid, con- 
struction and maintenance. Commit- 
tee work was the second outstanding 
feature of the convention. One half- 
day period was devoted solely to com- 
mittee meetings and reports were pre- 
sented by all the standing committees 
and especially significant reports by 
the committees on tests, on construc- 
tion, and on contractural relations. 
Those reports expressed the more 
strictly technical activities of the con- 
vention. 
As the amendment to the constitu- 
tion, which increased the state dues to 
$200, was carried, money is expected 


beyond control almost from the begin- 
ning. At one time it was thought to 
be entirely stopped but suddenly ap- 
peared two blocks farther on. When 
the fire reached the edge of the filled 
district it was quickly checked. The 
burned and filled areas approximately 
coincided. Some hours after the fire 
started the water supply became in- 
adequate. The details of the failure 
are lacking but it was possibly due to 
the excessive demand made upon hy- 
drants, or the fact that they were 
broken by the falling viaducts. News- 
papers report that the water mains 
were carried on viaducts but this is 
incorrect. 

Buildings were dynamited but the 
attempts made to destroy the viaducts 
failed as the open character of the con- 
struction made it impossible to apply 
powder effectively. The pavement pre- 
vented reaching the fire, and caused the 
structures to act as flues. 


Concrete Resists Fire 


Examination of the burned-over area 
has been made by R. A. McLanathan, 
‘ity engineer of Astoria, and part of 
nis findings have been communicated to 
Engineering News-Record. His tele- 
gram follows: 

“A large majority of the buildings 
within the burned area were frame and 
nearly all on piles or posts with many 
of the basements not enclosed. Nearly 
all of the streets in this area were of 
timber viaducts, with concrete walks 
and bitulithic streets laid on timber 
decking. Under the viaducts and along 

(Continued on p. 1044) 





to be available for the ublication of 
these reports. Indeed the report of 
the treasurer, Frank T. Sheets, super- 
intendent of highways of Illinois, 
showed the finances of the association 
to be in an unusually good condition. 
With all bills paid there are $4,044.41 
in the treasury. At the election of 
officers Mr. Sheets was re-elected treas- 
urer and Charles M. Upham, state 
highway engineer of North Carolina, 
was re-elected secretary. The new 
officers elected were C. J. Bennett, 
state highway commissioner of Con- 
necticut, president, and Fred R. White, 
state highway engineer of Iowa, vice- 
president. The new members of the 
executive committee are G. P. Coleman 
(re-elected) state highway commis- 
sioner of Virginia; Z. E. Sevison, state 
highway engineer of Wyoming; C. M. 
Babcock, commissioner of highways of 
Minnesota, and Frank F. Rogers, state 
highway commissioner of Michigan. 
The resignation was announced of G. 
E. Johnson, secretary, department of 
public works of Nebraska, who is leav- 
ing office. The deaths were announced 
of John N. Cole, commissioner of public 
works of Massachusetts, of Fred W. 
Sarr, deputy commissioner of high- 
ways of New York and of William D. 
Uhler, chief highway engineer of Penn- 
sylvania. 


FINANCE AND DESIGN 


The discussions on finance and de- 
sign were largely reviews of subjects— 
such as the Bates and the Pittsburg 
road tests and the financial plans of 
the California highway commission—- 
which have received rather complete 
ublicity during the last twelve months. 
n discussing finance Austin B. Fletcher, 
late state highway engineer of Cali- 
fornia, covered the ground of a portion 
of his annual report the conclusions of 
which are published in another page of 
this issue. 

The articles on the Pittsburg road 
tests in Engineering News-Record June 
29, 1922, pp. 1066 and 1069 and Nov. 
23, 1922, p. 893, contain much of the 
matter presented in a paper by T. E. 
Stanton, assistant state highway engi- 
neer of California. In general, Mr. 
Stanton stated, the tests indicated the 
strongest pavement to be one with 
edges thicker than the center depth as, 
for example, a 9-6-9 in. section for 
heavy traffic and a 7-5-9 in. section for 
lighter traffic. In this respect of cross- 
section, Clifford Older, in reviewing 
the Bates road tests, announced sub- 
stantially the same conclusion. Bridge 
design was discussed by Llewellyn N. 
Edwards, bridge engineer of the state 
highway commission of Maine. Em- 
phasis was placed on location, water- 
way and design to insure good con- 
struction. / 

(Continued on p. 1044) 
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ENGINEERING NEWS-RECORD 


Launch Caisson for N. Y. Vehicle Tunnel Shaft 


Driving of South Tube Halted by Blow Resulting from Nearby 
Excavation—Present Status of Project Reviewed 


eee the last couple of weeks 
two interesting developments have 
taken place in connection with the driv- 
ing of the 30-ft. vehicle tunnels under 
the Hudson River to connect New 
York and Jersey City. One of these 
is the temporary suspension of driving 
on the south tube and the other is the 
launching of the first section for the 
caisson that is to form the New York 
river shaft. What follows is a con- 
densed survey of the present status of 
the project from its construction as- 
pect. 

The principal elements of the tunnel 
project are the two tubes, the two land 
shafts at’ each end from which the 
tubes are driven, and the river shafts, 
a double shaft at the New York end 
and two single shafts at the New Jer- 
sey end. These river shafts are close 
to the pierhead lines and will serve to 
assist in the ventilation of the tunnels. 


ground and its cutting edge about 40-ft. 
from the nearest point of the excava- 
tion. 

This excavation is rectangular in 
plan, about 45 x 90 ft., with its longi- 
tudinal axis between 40 and 45 deg. to 
that of the tube. It lies to the south 
side of the tunnel line with its nearest 
corner only 7 ft. distant from the out- 
side line of the tube. The elevation of 
the bottom of the excavation is about 
10 ft. below the top of the tube at the 
point nearest to it, this decreasing be- 
cause of the falling grade of the tube 
to about 6 ft. at the far end. 

The sides of the excavation are re- 
tained by steel sheet-piling which has 
been driven around the site about 2 ft. 
outside the neat line of the concrete 
walls and to a depth that brings its 
bottom edge just above the elevation of 
the center line of the tube. Foundation 
piles have been driven and a layer of 


NEW YORK VEHICLE TUNNEL CAISSON LEAVING THE WAYS 
This caisson will form the lower 35 feet of the New York river shaft for both 


tubes. Projecting above the side 


plating may be 


seen the circular sections 


by which the shields will pass through the shaft. 


Six shields will be used. Two are to 
drive under the river from the New 
York land shaft while two from the 
New Jersey land shaft are driven to 
meet them. The other two will drive 
westward from the New Jersey land 
shafts. The tunnels from the New 
York land shafts eastward will not be 
driven by shield. 

The two land shafts at the New 
York end have been completed. The 
south shaft was put under air during 
the last week in October and about 
Nov. 4 driving was begun. By the end 
of Nevember, the shield had progressed 
about 68 ft. when it was halted because 
of the blowing of some 150 yards of 
earth, brought about by the proximity 
of the tunnel face to an adjacent ex- 
cavation in which a city sewage plant 
is being built. Driving was stopped 
and the shield now rests with its top 
about 25 ft. below the surface of the 


concrete deposited by tremie. It will 
be seen that the open space between the 
outside of the walls and the sheet- 
piling would remain during the erec- 
tion of the building, at least until it 
had reached the level of the surface, 
and as the contractor had estimated on 
no concrete for this space and on sal- 
vaging his piling he was unwilling to 
seal up this opening. 

An attempt to drive the shield past 
this obvious outlet for the compressed 
air would have been futile and haz- 
ardous, and the losses to all concerned 
that would have been entailed by so 
Ieng a delay would have been so great, 
that the tunnel commission has _ ne- 
gotiated a contract whereby the space 
is to be filled with concrete and the 
sheetpiling left in place at the expense 
of the tunnel project. The contract for 
this work amounts to approximately 
$16,000 which is bare cost and includes 
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no profit. It is expected that th 
will have n sufficiently comp|: 
enable a resumption of tunne! . 
during the coming week, 

The shield that will drive th, 

York end of the north river ty; 
now almost completely assembled :; 
shaft, and it probably will be rea: 
start driving soon after the first 0; 
year. 

The steel caisson launched on J). 
at the Staten Island Shipbuilding , 
at Mariner’s Harbor, Staten [s/. 
consists of the lower 35 feet of ;{ 
New York river shaft. It is desicn, 
to include the two tunnels and 
35 x 91 ft. in plan. An addition of 2 
ft. in height is now being erected, afte, 
which the caisson will be towed to j 
site at the New York pierhead line a: 
sunk by depositing concrete between it 
inner and outer shells. The sinkino 

noneny will be begun soon afte: 
an. 1. 

The total height of the finished 
caisson will be about 108 ft. It wil! 
rest on ledge rock which at that point 
rises above the tops of the tubes. Cir- 
cular bulkheads have been provided i) 
the east and west walls of the caisson 
When the shields reach them thes 
bulkheads will be burned out, thereby 
permitting the shields to continue their 
passage through the caisson and out on 
the far side. 

The two New Jersey shafts, which 
are not in one unit, will rest with their 
bottoms about 150 ft. above rock, and 
in order to insure their stability in the 
Hudson River silt, reinforced-concrete 
piles of special design are to be sunk 
to rock. Those for the north caisson 
are now being installed. This caisson 
probably will be launched in about a 
month. The south caisson also is un- 
der construction but will not be placed 
until spring. 

At the New Jersey end the north 
land shaft is about half sunk and the 
caisson for the south land shaft is 
about two-thirds assembled. It is ex- 
pected that one shield for the New Jer- 
sey end will be delivered shortly after 
Jan. 1. 


Voters Defeat California Law 
Against Shingles and Lath 


A referendum vote in California at 
the November election defeated by a 
large majority a law passed by the 
1921 legislature which prohibited the 
use of wood lath and shingles on the 
exterior walls and roofs of new build- 
ings in incorporated cities. As the law 
was phrased, its prohibitory effect in 
the direction referred to was not at 
first apparent, and when it was discov- 
ered a referendum vote on the act was 
petitioned for. 


State Ownership of Water Power 
Defeated in South Dakota 


A project for state development and 
operation of a hydro-electric plant on 
the Missouri River near Mobridge, 
S. Dak., was defeated by a large ma- 
jority in the November election in 
South Dakota. The project included 
the construction of transmission lines 
to serve cities and towns in the eastern 
part of the state. The proposed bond 
issue was for $16,000,000 and according 
to estimates of the state’s engineers 't 
would be several years before the sys- 
tem could approach a self-supporting 
basis. 
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Am. Soc. C. E. Announces Plans 
for 70th Annual Meeting 


The seventieth annual meeting of the 
American Society of Civil Engineers 
will be held Jan. 17, 18 and 19, 1923, 
at the offices of the society, Engineer- 
ng Societies Building, 33 West 39th 
St., New York. 

The opening session on Wednesday 
morning, Jan. 17, will be devoted to the 
transaction of business, reports of com- 
mittees, conferring of honorary mem- 
bership, award of medals and prizes, 
and the announcement of the result of 
the ballot for officers. At the afternoon 
session the subject of engineering edu- 
cation will be considered. This will be 
a joint session with the Society for the 
Promotion of Engineering Education. 
On Wednesday evening the president’s 
and honorary members’ reception will 
be held, which will be followed by a 
dinner-dance. 

For Thursday, Jan. 18, an all-day ex- 
cursion to Bethlehem, Pa., has been 
planned. Visits will be made to the 
Bethlehem Steel Co., Lehigh University, 
and the Hill to Hill Bridge now under 
construction. Thursday evening, the 
annual smoker will take place at the 
society headquarters. 

The subject for the morning session 
on Friday, Jan. 19, will be engineering 
research, and for the afternoon session, 
city planning. 

A new feature this year will be the 
meetings of the new technical divisions. 
On Tuesday evening, Jan. 16, the tech- 
nical division on sanitary engineering 
will hold a dinner-meeting at 6 p.m. at 
the Hotel McAlpin. Other technical di- 
visions will meet Friday evening, 
Jan. 19. 

The committee on local arrangements 
is as follows: Charles Gilman, chair- 
man; W. G. Grove, B. B. Hodgman, 
C. M. Holland, T. R. Kendall, George 
Lucas, Thaddeus Merriman, J. F. San- 
born. The general program is in 
charge of the standing committee on 
technical activities and publications, 
John R. Freeman, chairman, C. E. 
Grunsky, Clarence W. Hudson, Richard 
L. Humphrey, J. J. Yates. 





Oklahoma Society Joins American 
Association of Engineers 


Amalgamation with the American 
Association of Engineers was voted 
upon favorably by the Oklahoma Society 
of Engineers at its annual meeting 
Dec. 2 in Oklahoma City. The state 
society with the chapters at Muskogee, 
Tulsa and Oklahoma City will form the 
Oklahoma Division of A. A. E. A pro- 
gram of state activity outlined includes 
a license law for engineers, amendments 
to the paving law and a good-roads 
program, all of which meet with the 
favor of J. C. Walton, governor-elect 
and a member of the organization. 
Officers elected to head the new division 
are as follows: President, Dan W. Pat- 
ton; vice-president, Max L. Cunning- 
ham and secretary-treasurer, E. K. 
Ramsey, Oklahoma City. 





City Manager Plan Adopted 
at Stockton, Calif. 


At a city election at Stockton, Calif., 
on Nov. 28, an ordinance providing for 
a city manager form of government 
er airer y a majority of about 






| Bethlehem Gets Philadelphia 
| Tower Contract 


On December 1 the contract for 
the steel towers for the Phila- 
| delphia-Camden suspension bridge 
over the Delaware River was 















| awarded to the Bethlehem Steel 
Co. by the Delaware River Bridge 
Joint Commission (of Pennsylvania 
and New Jersey). Their bid, as 
reported in our last issue, page 
! 1,000, was for $1,386,974. The 
| next lowest bidder was the Key- 
| Stone State Construction Co. and 
| the New York Shipbuilding Corp. 
jointly, for a price of $82,330 
| higher. 
| The contract is required to be 
| completed within 15 months. 


St. Louis Will Vote on Bond Issues 
Totaling $88,372,500 


The Board of Aldermen of St. Louis, 
Mo., on Nov. 17 passed an ordinance 
authorizing a bond issue election to be 
held Feb. 9, 1923. Twenty-one pro- 
positions, involving a total outlay of 
$88,372,500, will be voted on separately. 
A list of the several propositions fo!- 
lows: 

1. Establishing, opening and 
widening streets .......... $8,650,000 
2. Acquisition of land for a plaza 
opposite union station...... 

3. Improvement of streets and 

ree 

4. Electric street lighting sys- 
Se oa ale hee 6 0b. as Or ee a 
New court house........... 
Construction and reconstruc- 
tion of public sewers....... 8,000,000 
Conversion of river des Peres 
to a public sewer.......... 11,000,000 
Acquisition of land for new 
parks and playgrounds..... 
Improvement of existing 





2,600,000 
5,800,000 


8,000,000 
4,000,000 


2,500,000 


parks and playgrounds..... 1,300,000 
10. Aquarium in zoological Park 400,000 
11. Municipal light, heat and 

Se 3 a a's Wo 0800s om 
12. Hospital extension and -im- 


1,000,000 


IE nv noc hee biaevue 5,000,000 
13. Municipal auditorium ..... 5,000,000 
14, Memorial plaza ........... 6,000,000 
15. Fire department improve- 

WIND & naive witels Ob bee te ce 772,500 
16. Elimination of railroad grade 

SIE ns 5 Sebiaraed es 6.800 whee eee 1,600.000 
17. West approach to municipal 

PMG. Veeck vied Se fhe es 1,500,000 
18. East approach to municipal 

OO OI SS OC Oe 1,500,000 
ph ie og: ere A 1.900,000 
20. Reconstruction of public mar- 

OS ETP eee ee 1,250,000 
21. Water-works extension .... 12,000,000 


| a oe rs ry ee $88,372,500 


Higher Water Rates in Hoboken 
for Hackensack Water Co. 


The New Jersey State Supreme Court 
has referred back to the Public Utility 
Commission of that state for revision 
upwards a rate decision estimated to 

roduce $913,785 of revenue in Hoboken 
or the Hackensack Water Co. The 
court declares that a fair return would 
be between $925,000 to $950,000, until 
such time as a deficit is eliminated. 





American Water Works Conven- 
tion Date and Place Fixed 


The date and place of the 1923 con- 
vention of the American Water Works 
Association has been announced as May 
21 to 25, at the Hotel Statler, Detroit, 
Mich. Those having program sugges- 
tions to make are requested to send 
them to Abel Wolman, editor, 16 West 
Saratoga St., Baltimore, Md. 


Road Builders Prepare Com- 


prehensive Program 


Design, Construction, Maintenance 
Traffic and Finance to be Given 
Special Treatment 


A comprehensive program’ which 
embraces not only the salient problems 
confronting road engineers, executives, 
and others interested in highway con- 
struction but which will go into detail 
in the discussions has been prepared 
by the American Road Builders’ Associ- 
ation for the annual convention to be 
held in Chicago, Jan. 16-19, inclusive. 
In connection with the Road Builders’ 
Association will be held the thirteenth 
American Good Roads Congress, an ex- 
position which promises to eclipse all 
previous things of the sort. 

The road builders’ program itself has 
been divided into five main parts, 
which will deal with thorough discus- 
sions of design, construction, main- 
tenance, traffic studies and finance and 
miscellaneous considerations. Aside 
from this will be a general session 
which will precede the specialized ses- 
sions and at which main problems con- 
fronting the industry will be outlined 
by men of prominence. 

At the session on design, which will 
be presided over by Thomas H. Mac- 
Donald, chief of the Bureau of Public 
Roads, intimate discussions will be 
given of design features which have 
been revealed as a result of traffic runs 
made on the Bates test road in Illinois, 
the Pittsburg test road in California, 
and the Arlington road maintained by 
the Bureau of Public Roads, Washing- 
ton. The construction session will be 
presided over by J. H. Cranford, presi- 
dent of the Cranford Paving Co. of 
Washington, D. C., and during the ses- 
sion all the ways in which materials 
are handled in the construction of con- 
crete roads will be thoroughly gone 
into. In addition, winter construction 
and lost time will be discussed. 

The maintenance session will be pre- 
sided over by A. R. Hirst, Wisconsin 
State Highway Engineer. Organiza- 
tion for maintenance work, patrol 
maintenance, gravel road maintenance, 
blade-grader and road-drag earth road 
maintenance, salvaging and maintain- 
ing macadam roads will be special sub- 
jects discussed. Thomas J. Wasser, 
state highway engineer of New Jer- 
sey and president of the American 
Road Builders’ Association, will preside 
over the traffic session on the after- 
noon of Jan. 18. The effect of traffic 
on construction and what changes may 
be needed in motor vehicle legislation 
as results of studies will be special 
topics discussed. Frank Page, high- 
“— commissioner of North Carolina, 
will preside over the session which will 
discuss finance. 

At the same time the thirteenth Good 
Roads Congress and the American 
Road Builders Association meetings 
are going on, the National Crushed 
Stone Association and the Midwestern 
Section of the American Association of 
Engineers, and several other organiza- 
tions will hold conventions in Chicago. 


As noted on p. 1048, manufacturers 
and the publisher of “Engineering 
News-Record” have co-operated in tell- 
ing the story of the forthcoming 
meeting in a 23-page announcement 
appearing in the advertising pages of 
this issue. 













































































Highway Officials Hold 
Annual Convention 
(Concluded from p. 1941) 

Calling attention to the public pro- 
test, as evidenced by the recent elec- 
tions, against present economic condi- 
tions and its possible reactionary effect 
on highway expenditures, Thomas H. 
MacDonald, chief, Bureau of Public 
Roads, called on the states to centralize 
their highway administration particu- 
larly with a view to the state control 
of money for construction. With 
county initiation of construction and 
county control of the money difficulties 
were introduced into the direction of 
federal aid which retarded road de- 
velopment. 

In discussing the management of 
Federal Aid, Rollen F. Windrow, con- 
sulting engineer, Missouri State High- 
way Department, criticised the delay 
experienced in getting approval of 
projects and securing federal-aid pay- 
ments. He considered that the direction 
of federal aid should be decentralized 
by putting a federal engineer in every 
state with authority to give decisions 
and that at least in each district there 
should be a disbursing officer to expe- 
dite payments which had been earned. 
To reduce delays in the procedure by 
the state he considered that increased 
centralization of all federal business 
in the state highway department was 
necessary. 

Continuing this subject Frank T. 
Sheets, superintendent of highways of 
Illinois, pointed out that delay had gen- 
erally been due to non-conformance of 
the state with known requirements of 
the federal bureau. If the state pre- 
sented its project properly its approval 
was reasonably prompt. A. R. Hirst, 
state highway engineer of Wisconsin, 
stated that as director of state aid to 
counties he had been subjected to every 
sort of criticism from the counties that 
the federal bureau was now receiving 
from state highway departments and 
the reason was much the same: “both 
were trying to put something over.” 

Maintenance administration was dis- 
cussed in papers by G. G. Dillman, 
deputy commissioner, Michigan State 
Highway Department, and H. K. Bishop, 
chief of construction, Bureau of Pub- 
lic Roads. Mr. Dillman described and 
upheld the practice by which main- 
tenance is performed through county 
road departments with the state high- 
way department in control. State 
maintenance directly was described 
and advocated by Mr. Bishop. Active 
discussion followed with J. T. Don- 
aghey of Wisconsin and F. F. Rogers 
of Michigan upholding administra- 
tion through county departments and 
A. H. Hinkle of Indiana, R. 
Neil of Georgia and others advo- 
cating maintenance directly by the 
state. A simpler organization and 
closer control were the advantages 
claimed for state maintenance. In sup- 
port of the practice of maintenance 
through the counties it was urged that 
education of the people in good road- 
building and maintenance by giving 
every locality a hand in the work was 
a distinct aid in highway development. 

Four of the standing committees— 
standards, administration, maintenance 
and motor truck regulation——announced 
progress. Substantially finished re- 


ports were presented by the committees 
on construction, tests and co- operation 
with contractors. 





ENGIN 





The Engineer in 
Public Life 


JOHN R. FORDYCE 


In the civic activities of Hot Springs, 
Ark., Lt.-Col. John R. Fordyce, presi- 
dent. of the engineering corporation 
which bears his 
name, has long been 
i active. As a member 
of the city’s Busi- 
ness Men’s League 
t he has served on 
that organization’s 
committee on rela- 
tions with Washing- 
ton and made many 
trips back and forth 
to the national capi- 
i tal in the interests 
of Hot Springs, in- 
volving relations 
with the Interior Department and the 
location of a hospita! for ex-soldiers. 
He is a member of the local Rotary 
Ciub and was appointed by Governor 
McRae as one of the two commissioners 
of the State Highway Department. He 
also served as chairman of a voluntary 
highway commission, appointed by the 
governor, to study highway develop- 
ment in Arkansas. 

During the World War Mr. Fordyce 
served, with rank of major, Engineers, 
in this country, on the construction of 
Camp Pike at Little Rock and the 
Quartermaster Depot at St. Louis. 
Later he was assigned to the Railroad 
Administration as terminal engineer 
for the Mississippi Warrior Barge 
Line. He holds a commission as lieu- 
tenant-colonel in the Engineer Reserve. 

Colonel Fordyce was born in Hunts- 
ville, Ala., Nov. 7, 1869, and is a gradu- 
ate of Washington University, class of 
1892, and of the Harvard Graduate 
School. 








The committee on bridges announced 
the completion of specifications for 
steel bridges and corrugated culverts 
and stated that further specifications 
were far enough advanced to make pos- 
sible the promise of their completion 
in 1923. Forms for advertising, bid- 
ding forms, forms of contract, were 
recommended by the committee on spe- 
cifications. These are substantially the 
same forms as are employed by the 
North Carolina Highway Commission. 

In general, the committee on stand- 
ards recommended that, while design 
standards must wait on the conclusion 
of research work now in hand, pave- 
ment slabs should have edges at least 
as thick as the center; subgrade should 
be loosened at least 8 in. deep and re- 
compacted by rolling; concrete thick- 
ness should be reduced no more than 
one-fourth for base surfaced with other 
material, and surface variations as 
shown by a 10-ft. straight-edge shouid 
not exceed }-in. 

The committee on construction pre- 
sented a report with appendices, which 
makes substantially a manual of road 
construction. The outstanding recom- 
mendations were: (1) No materials 
should be stockpiled on the subgrade 
but hauling may be allowed providing 
the subgrade is fully restored, rolled 
with a 50-lb. roller, moistened and 
checked by templet. (2) In mixing con- 
crete a measured aggregate should be 
used with cement added directly from 
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bags or brought in covered cont. 
and the mixing period should be a 


1 minute. (3) Central mixing 
missible, (4) The surface finish 
be to 3 in. for pavement and to 
for base. 

A 200-page report was present« by 
the committee on tests. Complet. di. 
rections are contained for sampling ani 
conducting tests on all classes of road 
materials. This report was adopte: 
the tentative standards of the assoc 
tion and ordered to be printed. 

After three years the committe: 
relations with contractors presented ; 
report embodying practically all 
features outlined in the statement 
published in Engineering News-Record 
Nov. 2, 1922, p. 749. The report was 
accepted without criticism. 

An important concluding action 
the convention was the authorizatio) 
of a paid assistant to the secretary to 
carry on the legislative work and other 
business arising during the year. 


Fire Does $15,000,000 Damage 
to Astoria, Ore. 
(Concluded from p. 1041) 

the curb lines was a fire wall of build 
ing tile with some crosswalls at street 
intersections. These crosswalls had 
been badly broken by various public 
service corporations in constructing 
pipe lines and conduits, leaving an open 
passage under the streets which acted 
as a flue and through which the fire 
ran, setting buildings ablaze sometimes 
a block ahead of the fire fighters. 

“There is no doubt that, had the 
streets been filled, the fire would not 
have spread over more than one or two 
blocks. There were a number of build- 
ings in the burned area of brick, brick 
and tile, and concrete. With, I believe, 
only one exception, the brick and brick 
and tile buildings are completely ruined, 
while the concrete appears very little 
damaged. There are also a number of 
blocks where the concrete walls are 
carried on _ reinforced-concrete posts 
and girders, and I have not yet found 
a failure of these posts or girders. 

“The results of the fire will be: (1) 
The widening of all streets to not less 
than 70 ft., they now being nearly all 
50 ft. in width; (2) the construction of 
concrete retaining walls along the curb 
lines; (3) construction of concrete 
posts and girders for carrying side- 
walks; and (4) the filling of streets 
with either earth or sand.” 


ot 
I 





Denver Wants Local Engineer as 
Chief on Moffat Tunnel Job 


With the appointment of Major L. D. 
Blauvelt as state highway engineer of 
Colorado, comes the announcement that 
the Moffat Tunnel Commission is soon 
to select a chief engineer. Inasmuch as 
Major Blauvelt decided to stay with the 
highway board, the Colorado Society 
of Engineers has communicated with 
the chairman of the commission urging 
the appointment of a local engineer as 
chief in the Moffat tunnel work. 

As the commission is looking about 
for an engineer, word is received to the 
effect that opponents of the Moffat 
tunnel construction job, represented by 
a local attorney, have filed a petition 
for a rehearing of the tunnel bond issue 
case, based on the claim that the tunne! 
act violates the constitutional provi- 
sion prohibiting the use of public credits 
or bonds in aid of private corporations. 








ER ae es ee 


SS 


December 14, 1922 


Typhoid at Franklin Furnace 
Due to Cross-Connection 


The typhoid outbreak at Franklin 
Furnace, N. J., which, up to Dec. 11, 
had caused 97 identified cases and 14 
leaths, has been traced by the staff of 
the New Jersey Department of Health 
to an open gate valve and a rusty check 
valve on a forgotten cross-connection 
between the industrial and fire protec- 
tion supply of the New Jersey Zinc Co. 
and the domestic water-works system. 
The latter system is owned by the com- 
pany named but it supplies water for 
domestic use without charge. 

The borough supply is taken from an 
artificial lake in which water from the 
Walkill River is impounded. After fil- 
tration and chlorination the water is 
pumped to a standpipe. The industrial 
supply is also taken from the Walkill 
River by pumping but at a point below 
the domestic intake. This supply is 
not treated. 

Two ordinary gate valves on cross- 
connections were exposed by digging, 
one of which was found sealed and the 
other one open. Beyond the open gate 
valve was the rusty check valve already 
mentioned. Use of a colored chemical 
showed that this valve passed water 
from the mill to the borough system. A 
recent underwriters’ test of the fire- 
protection system put a heavy extra 
pressure upon it. The outbreak has 
been confined to that part of the borough 
endangered by the open gate valve and 
the leaky check valve. 

The earliest cases were reported on 
Oct. 24. The open gate valve was 
closed on Nov. 27. 

The portion of Hardyston township 
that includes Franklin Furnace be- 
came Franklin Borough in 1912, and 
had a population of 4,075 by the cen- 
sus of 1920. 


Conference Favors Plan To 
Number Steel Grades 


After extended discussion of the 
problem involved in the numbering of 
steels, the conference called by the 
American Engineering Standards Com- 
mittee, at the request of the Bureau of 
Standards, decided the matter could be 
handled better by a sectional committee 
of the American Engineering Standards 
Committee. For that reason no plan 
or program was adopted so that the 
sectional committee could consider the 
matter without limitations as_ to 
whether the classification be based on 
chemical analysis, heat treatment or 
physical tests. 

It was the sense of the conference 
that there should be a uniform number- 
ing system, for forging, casting, struc- 
tural, tool and other steels, including 
structural plates. 





San Francisco Engineers Hold 
Tenth Annual Meeting 


The San Francisco Engineer’s Club 
celebrated its tenth anniversary on Oct. 
31 with a luncheon at which nine of 
the ten past presidents were present and 
the tenth, W. W. Briggs of the West- 
inghouse Lamp Co., spoke to the meet- 
ing from his office in New York by 
means of the transcontinental tele- 
phone. Seven other members of the 
San Francisco Engineers’ Club were 
gathered in Mr. Briggs’ office in New 
York for the occasion and for a period 
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of fifteen minutes during the luncheon 
there was an exchange of greetings 
between members in New York and 
San Francisco. The other members in 
Mr. Briggs’ office were: Allen Hazen, 
A. M. Hunt, F. W. Gay, Guy Bailey, 
J. G. DeRemer, C. C. Broadwater, and 
A. H. Griswold. 

After concluding the telephone con- 
versation each of the several past 
presidents made brief talks and the 
meeting then listened to an address on 
“What Shall We Do With Our Past 
Presidents?” by George L. Dillman. 
New officers of the club, recently 
elected for the year beginning Nov. 1, 
are: President, W. G. Vincent, Jr.; 
vice-presidents, F. L. Sizer and Bruce 
Lloyd; secretary, C. H. Snyder. 


New Unit in Service at Copco 
Hydro-Electric Plant 


On Nov. 7 a new generating unit 
driven by an 18,600-hp. reaction tur- 
bine was put in service at the Copco 
plant of the California-Oregon Power 
Co. which is on the Klamath River 
just south of the Oregon-California 
line. The transmission lines of this 
company extend from Redding in 
northern California to Eugene in 
Oregon and while serving the power 
needs of intervening territory consti- 
tute a connecting link between the in- 
terconnected power lines of California 
and the network centering at Port- 
land in the Columbia River Valley. 

The new unit is housed in an exten- 
sion of the power house for which pro- 
vision was made when the first installa- 
tion, a unit of the same size, was put 
in several years ago. The plant is 
served by a dam across the Klamath 
River, 132 ft. high above stream bed; 
the power house standing close to the 
downstream side of the dam. Addi- 
tional storage for the new unit was 
provided by a recently completed 15-ft. 
increase in the height of dam made in 
accordance with plans laid out when 
the first work was done. 


Place A.A.E. Employment Service 
on Self-Sustaining Basis 


In response to a desire of the mem- 
bers that the employment service of 
the American Association of Engineers 
be enlarged, a plan for putting the 
service on a self-sustaining basis has 
been worked out after two years’ study. 
The new plan is not put forth as all- 
inclusive but rather as the beginning 
of a method that can be modified in the 
light of further experience. 

Rules under which the service will 
work stipulate that members only in 
good standing may receive service (ex- 
cept when qualified members are not 
available); that the charge shall be 10 
per cent of the first month’s salary, 
(except when the position is not more 
than two months in extent); and that 
chapters have the option of conducting 
free or self-sustaining service with the 
approval of the director of the district 
who is charged with the direction of 
all employment work in his district. 


Law Protecting Surface Over 

Mines Found Unconstitutional 

With one dissenting voice the U. S. 
Supreme Court on Dec. 11 declared un- 
constitutional the so-called Kohler law 
of Pennsylvania, passed by the last leg- 


islature, desigred to protect the surface 
over anthracite mines against subsi- 
dence due to the mining operations. 
Most of the anthracite mining is car- 
ried on under various forms of agree- 
ment between coal owner and surface 
owner which give the former the right 
to mine regardless of surface effect. 
The city of Scranton, among others, 
has suffered increasingly under this 
system. The Kohler law was designed 
to remedy the resulting evil conditions 
by prohibiting the mining of coal in a 
manner that would endanger lives or 
property on the surface. The Supreme 
Court now finds that this law trans- 
cends the state’s police powers. Its 
decision states in effect that while ex- 
ercise of police powers often consti- 
tutes a taking of property, in this case 
the taking is too extensive, and, fur- 
thermore, the law is not justified as a 
protection of personal safety. 





ENGINEERING SOCIETIES 


Calendar 
Annual Meetings 


FEDERATED AMERICAN ENGI- 
NEERING SOCIETIES, Wash- 
ington, D. C.; Annual meeting 
Washington, Jan. 11-12, 1923. 

AMERICAN ROADBUILDERS 
SOCIATION, New York : 
Annual Convention, Chicago, Jan. 
15-18. 

AMERICAN SOCIETY OF CIVIL 
ENGINEERS, New York City; 
Annual meeting, New York City, 
Jan. 17-18. 

AMERICAN CONCRETE INSTI- 
TUTE, Detroit; Annual Conven- 
tion, Cincinnati, Jan. 22-26. 

ASSOCIATED GENERAL CONTRAC- 
TORS OF AMERICA, Washing- 
ton, D. C.; Annual meeting Los 
Angeles, Jan. 30-Feb. 3. 


The Philadelphia Section of the 
American Society of Civil Engineers at 
its regular meeting on Dec. 4 was ad- 
dressed by Nelson P. Lewis, director 
of the survey of New York and its en- 
virons under the auspicies of the Rus- 
sell Sage Foundation, who spoke on the 
subject of “Regional Planning.” The 
paper was illustrated by numerous lan- 
tern slides showing the scope of the 
survey and some of the benefits result- 
ing from good planning and from zon- 
ing. Milton B. Medary, architect, John 
A. Vogleson, chief engineer of the 
Bureau of Surveys and James W. Fol- 
lin, chief engineer of the Bureau of 
Municipal Research, all of Philadelphia, 
took part in the discussion. Preceding 
the meeting Mr. Lewis was entertained 
- -_ informal] dinner at the Engineers’ 

ub. 


The Associated Engineering Societies 
of St. Louis is planning a series of radio 
talks by engineers on the proposed bond 
issues for — improvements. A 
lecture on “The Arrangement of Atoms 
in Crystals” was given Dec. 6 by W. P. 
Davey, of the General Electric Co.’s re- 
search department. 

The Engineers Club of St. Louis, Mo., 
has nominated the following officers 
for 1923: George E. Chamberlin, presi- 
dent; J. L. Hamilton, J. D. Robertson 
and W. W. Horner, vice-presidents; 
L. A. Day, treasurer, and F. C. Woer- 
mann, E. H. Tenney and W. R. Crecel- 
ius, directors. 
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PERSONAL NOTES 


J. G. KENAN, formerly with P. T. 
Clifford & Son, general contractors of 
Valparaiso, Ind., announces the incor- 
poration of the J. G. Kenan Co., with 
offices at Cleveland, Ohio. The com- 
pany will conduct a general contract- 
ing business, giving special attention to 
railroad and industrial building con- 
struction. 


BRIG-GENERAL Morris B. 
PAYNE, engineer and architect of 
New London, Conn., has been appointed 
quartermaster-general on the staff of 
Governor-Elect Charles A. Templeton, 
of Connecticut. 


Jor J. ESTILL, an assistant engi- 
neer with the Tarrant County, Texas, 
Highway department, has been ap- 
pointed principal assistant engineer of 
the department under R. V. GLENN. 
Mr. Estill was graduated as a civil 
engineer from the University of Texas 
in 1912. During the war he served as 
a captain of engineers and later was 
associated with the firm of Lipscomb 
and Estill, contractors, at Ft. Worth, 
until joining the forces of Mr. Glenn. 


A. J. ADCOCK has been appointed 
county engineer of Reeves County, 
Texas, with headquarters at Balmorhea. 


Tom C. MEAD, until recently an 
office assistant in the division of irriga- 
tion and engineering of the California 
State Board of Public Works, has be- 
come an office assistant in the state 
engineer’s office of Wyoming. 


JOSEPH KLECKA, formerly a 
draftsman with the Pittsburgh Bridge 
& Iron Works stationed at Rochester, 
Pa., has become connected with the 
Morava Construction Co., Chicago, Il. 
The latter concern is a steel fabricating 
organization and Mr. Klecka is em- 
ployed as draftsman. 


MAURY A. CHURCH, formerly a 
resident engineer in charge of highway 
construction with Carter & Knoch, 
civil engineers of Little Rock, Ark., has 
severed his connection with that organi- 
gation to become associated with Louis 
Rich Construction Co., East St. Louis, 
Ill. His new position is that of con- 
struction engineer. 


J.R. GuUPTILL has severed his con- 
nection with the Empire Companies, 
Bartlesville, Okla., with whom he was 
employed as engineer, to join the River 
Junction Farms, Inc., of Oakland, Cal. 
Mr. Guptill is field engineer in his new 
position, 


R. A. DALE, until recently a district 
engineer with the Wyoming State High- 
way Department, has established engi- 
neering offices at Glendo, Wyoming, 
where he will carry on general engi- 
neering practice. 


R. L. HEARN, formerly assistant 
engineer of design of the Queenstown- 
Chippawa power development, is now 
assistant chief engineer with the Wash- 
ington Water Power Co., Spokane, 
Wash. Mr. Hearn is a graduate of the 
University of Toronto. He has been 
successively draftsman with the Do- 
minion Bridge Co., Ltd., Lachine; de- 
signer with the Hydro-Electric Power 


Commission of Ontario, on the Was- 
dells Falls power development, and 
shop inspector on the Eugenia Falls 
development. 


FRANK H. Fox, formerly electri- 
cal engineer with Burns & McDonnell 
of Kansas City, Mo., has joined the or- 
ganization of Arthur L. Mullergren, 
consulting engineer, Kansas City, in the 
capacity of principal assisting engineer. 


E. M. SMITH, formerly structural 
engineer with the Houston (Texas) 
Light & Power Co. and the Sinclair 
Refining Co., has joined the organiza- 
tion of Arthur L. Mullergren, consult- 
ing engineer, Kansas City, Mo., as 
structural engineer. 


J. E. CLAYTON, who has been an 
inspector in the state highway depart- 
ment of Kentucky, has gone to Florida 
to become associated in highway con- 
struction work at Pensacola for the 
Speed-Parker Co. 


GEORGE H. NOLAN, who has been 
general manager in Cuba for the Fred- 
erick Snare Corp., contractors of New 
York City, has resigned that position 
and has become vice-president of the 
Clark Dredging Co., Miami, Fla. 


C. H. EIFFERT was appointed 
maintenance engineer of the Miami 
Conservancy District, it has been an- 
nounced by CHARLES H. PAUL, chief 
engineer, on Dec. 1. Mr. Eiffert has 
been division engineer in charge of the 
river improvement work at Hamilton 
since the beginning of construction 
about five years ago. Before that he 
was engaged on the preparation of 
plans and specifications for various fea- 
tures of the project. He is a graduate 
of Cornell College, lowa, and a member 
of the American Sgciety of Civil Engi- 
neers. The creation of the office of 
maintenance engineer marks a definite 
step in the change of the Conservancy 
organization from a construction to a 
maintenance basis. The flood-control 
works are practically complete, and have 
been ready to handle floods for the last 
year or more. As the upkeep and main- 
tenance of the various features of the 
project are of principal importance 
now, the maintenance engineer will be 
directly responsible to the chief engi- 
neer’s office for that feature of the dis- 
trict’s operations. 


FRED F. MCMINN has been ap- 
pointed structural engineer in the 
Cincinnati Building Commissioner’s 
office, succeeding RUSSELL M. EAs- 
TON, who resigned to accept an execu- 
tive position with the Ohio Building & 
Construction Co. Mr. McMinn has 
served as engineer for the Rapid Tran- 
sit Commission from the inception of 
the rapid-transit project, and has 
supervised much of the construction 
which has already been completed. 


CHARLES E. HEWES, city mana- 
ger of Long Beach, Calif., has been re- 
moved from office by a recall vote. The 
recall of Mr. Hewes is interpreted by 
local political observers as a condenma- 
tion of the existing council. Various 
political charges were made ageinst 
Hewes, which are all in the nature of 
those to be expected when there is a 
possibility of removing by a recall vote 
a city official whose position is ap- 
pointive. 


THE FULLER ENGINEERING 
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Co., whose chief office has bee; 
tained at Allentown, Pa., an; 
the establishment of headquar: 
Fullerton, Pa. The Fuller ex) 
has branches in New York, () 
Seattle, London, and Hamburg. 


STONE & WEBSTER, IN<¢ 
recently opened a_ branch offic: 
Philadelphia at 307 Real Estate ‘ 
Building, with GEORGE CHAMr»r; 
LAIN as manager. The compan, 
several million dollars worth of 
under way in that city, including 
Jefferson Hospital, a new buildin, ¢ 
the Insurance Company of North Ay 
ica, a district service building fo: 
Western Union Telegraph Compa 
and foundations for a power house «5 
tension for the Philadelphia Electric ¢ 


R. T. SENTER, formerly assistan: 
to the president of the Philadelphi: 
Rapid Transit Co., has become vic 
president in charge of engineering. 
succeeding Guy A. RICHARDSON, wh, 
has resigned. Mr. Senter’s enginee: 
ing work will include such part as th 
P. R. T. may take in transit develop 
ment in Philadelphia. 


GEORGE M. SHEPARD has beer 
appointed city engineer of St. Paul, 
Minn., to succeed OSCAR CLAUS 
SEN, who recently resigned. Mr 
CLAUSSEN had been city engineer fo: 
fourteen years. Mr. SHEPARD, who had 
been an associate of L. P. WoLrr, con- 
sulting engineer, is a graduate of the 
University of Minnesota. In 1917 he 
was commissioned a captain of engi- 
neers and served in the Hawaiian 
Islands until 1919. The change in offi- 
cials was brought about by what is pur- 
ported to be an effort to increase the 
efficiency of the department of public 
works. 


R. C. STARR is continuing in the 
capacity of construction engineer for 
the San Joaquin Light & Power Co 
while carrying on the Merced irriga 
tion development for the Merced Irri- 
gation District in California as engi- 
neer in charge of construction. 


OBITUARY 


F. A. WELLS, vice-president of the 
Wells Brothers Construction Co., Chi- 
cago, died Nov. 28 from injuries re 
ceived in a street-car accident. Mr 
Wells, as a prominent member of the 
American General Contractors, devoted 
a great deal of effort toward the estab- 
lishment of better standards and the 
general betterment of the construction 
industry, taking special interest in 
working for arbitration and fixed fee 
contracts. 


HuGu GetTry, president of the 
building firm of that name in New York 
City, died Dec. 4, aged 73 years. From 
1916 to 1918 Mr. Getty was president 
of the Building Trades’ Employers 
Association, and as a result of the 
“housecleaning” following the Lock 
wood revelations he was re-elected to 
the office in February, 1921. 


JAMES REAVEY, for twenty years 
assistant chemist in the San Francisco 
Department of Public Works, died 
Oct. 10. 











ember 14, 1922 





From the Manufacturer’s Point of View 


: A Point of Contact Between 
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Suggestions by Manufacturers for Contractors— 


Better Equipment 


Maintenance and 


Repair Parts Service 


ANUFACTURERS of construction 
equipment and materials have often 
stated that the service of their machines 
could be vastly improved and their relations 
with customers made mutually more valu 
able if purchasers would pay more attention 
to plant inspection on the job, make repairs 
in time and keep on hand an adequate sup- 
ply of spare parts. 

In wiring or writing for repair parts 
contractors cause many misunderstandings 
by failure to be specific. They may send in 
a rush order for a “clutch” for a machine 
on which several different clutches are used 
or for a ‘“‘wheel” when front and rear wheels 
are of different sizes. Requests for filling 
orders frequently come to manufacturers 
from individuals whose credit standing is 
unknown to them. 

All of this has suggested the desirability 
of putting on record a few of the experiences 
of equipment manufacturers in the supply 
of repair parts for their machinery. The 
object, of course, is constructive. The 
interests of the maker and the user of equip- 
ment are identical in this respect: Both 
want their machinery to render the max- 
imum service on the job. 

In this issue, therefore, begins a recital 
of some of the difficulties with which manu- 
facturers have to contend and of some of 
the ways in which contractors and other 
users of construction equipment can co- 
operate in the interests of better service. 

Without further introduction, therefore, 
it seems desirable to get down to specific 
cases by the following statements of the 
experiences of leading manufacturers. 


oe 


From a Manufacturer of Pneumatic 
Tools and Compressors 


HE difficulty with the majority of 
purchasers of labor saving equip- 
ment is carelessness in its upkeep. 
Neglecting to keep nuts set up tightly 
causes most of the grief. Some people 
think the manufacturer should provide 
means for locking nuts so that they 
will remain permanently tight. They 
lose sight of the fact that it is easier 
said than done. If it was easily accom- 
plished there would not have been in 
excess of one hundred thousand patent 
applications covering various types of 
self-locking bolts, nuts, lock nuts, etc., 
to accomplish it. These safety devices 
all fail sooner or later and having ac- 
customed oneself to rely upon them, 
havoc is the consequence when they do 
fail. The only safe plan is to look the 
equipment over almost daily. The in- 
creased efficiency of the equipment will 
pay for the effort. 
When ordering parts it is too fre- 
quently the customer’s habit to order 





by description instead of referring to 
parts catalogues and drawings and 
making use of the manufacturer’s sym- 
bol numbers. When customers call a 
part what they think it ought to be 
named, instead of following the cata- 
logue, they frequently get what they 
do not want, with consequent loss of 
time which is expensive. 


LUBRICANTS IMPORTANT 


Many classes of machinery require 
special lubricants, but users are too 
prone to ignore the recommendations of 
the builders of the equipment and take 
the word of the oil salesman who claims 
that what he has is better and costs 
less. When this is done there is usu- 
ally quite a charge against the educa- 
tional account. On reciprocating parts, 
such as pistons provided with rings, 
when rings break operators wonder at 
it, but no change is made in the lubri- 
cant. If the lubrication is good, rings 


Next Week 


“T want rear wheels, hind 
wheels, back wheels. Dammit” | 


The contractor who sent this tele- 
gram to an equipment manufac- 
turer could have avoided getting 
all “het up” if he had ordered 
“rear wheels,” instead of just 
“wheels,” 


This incident, and others with- 

in the experience of the Western 

| Wheeled Scraper Co., Aurora, 
| Ill., will be discussed in next 


week’s issue. The article will 
indicate to the contractor who 
“wants what he wants when he 
| wants it” how to get it—Editor. 





will not break—they break only when 
dragging against cylinder walls for 
lack of lubrication or oil film. 

On equipment with splash lubrica- 
tion, the builders caution the users to 
change the oil at given periods and to 
provide quarters to refilter the oil re- 
moved from the crank case, but in too 
many cases the users keep adding addi- 
tional oil to the old oil in the crank 
case until it becomes so badly fouled 
that cross-heads and guides are de- 
stroyed. haa 


From the Lakewood Engineering Co., 
Cleveland, Ohio 


F WE attempted to enumerate the 
different ways that we _ receive 
orders for repair parts and to point 
out the combinations which contractors 
seem to hit upon and which fail to 
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give us complete information, the list 
would be too long entirely for your use. 
The principal failure on their part is 
to give the serial number of the 
machine and the part number from the 
repair list. The two foregoing points 
are the most important from our 
standpoint, coupled with the fact that 
contractors in general do not seem to 
attempt to anticipate requirements 
for many parts of their machines which 
are subject to a slow wearing process. 

We keep a special part of our shop 
set aside so that special repairs which 
we do not regularly carry in stock 
ean be handled quickly. We have a 
separate repair order department and 
a separate repair order shipping de- 
partment, all of which is for the sole 
purpose of giving the quickest possible 
service on repair parts. 

We have made test shipments 
between express, parcel post and 
special delivery to determine which 
branch of the transportation service 
can best serve certain parts of the 
country. We send out at this time of 
the year, as we did two weeks ago, 
letters urging contractors to overhaul 
their machines in the early part of the 
winter and to send their repair orders 
in now so as to utilize their men who 
are usually kept on all of the season 
and to insure readiness for operation 
when next year’s work opens. One 
specific cause for difficulty which has 
happened two or three times in the 
past six weeks has been the order for 
repair parts from the home office of the 
customer and failure to indicate to 
which job this machinery part is to be 
shipped, although there may be several 
jobs running. 


Next Week: Experiences of the West- 
ers) Wheeled Scraper Co., Aurora, II. 


To Protect Boxed Freight 
Shipments in Transit 


The Transportation Division of the 
Bureau of Foreign and Domestic Com- 
merce has recently investigated the 
best practices in export packing. Val- 
uable suggestions have been received 
from many sources, among them one 
from the freight claim division of the 
American Railway Association, advo- 
cating the use of steel box strapping, 
which has the approval of the division, 
as an efficient method of reducing an- 
nual loss from pilferage and from 
inadequate containers, aggregating 
many millions of dollars. 

A case reinforced with steel binding 
is protected against pilferage. Rapid 
removal of a steel banding is not pos- 
sible with the tools usually at hand 
nor can a cut wire or strap be easily 
reunited. Wire or steel strapping adds 
to the strength of a container in a 
proportion so far above its slight cost 
that a box designed to carry its load 
without reinforcement can frequently 
be supplanted by one having sides, top, 
and bottom of the next thinner com- 
monly used box lumber, provided it is 
adequately reinforced by a wire or 
strap binder. The result is a stronger, 
lighter, and less expensive box. 

One big concern reports that a large 
percentage of its shipments is strapped, 
and that since adopting this system its 
package troubles, both from damage 
and pilfering, decreased 42 per cent 
during a period in which shipments 
increased 20 per cent in number. 
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Tell Road Show and Conven- 
tion Story in Graphic Form 


Manufacturers and “Engineering News- 
Record” Donate Space in Big 
Promotional Effort 


WENTY-TWO manufacturers of 

road building equipment and mate- 
rial and the publishers of Engineering 
News-Record have joined forces in a 
campaign to secure for the American 
Road Builders’ Convention and Good 
Roads Show in Chicago, Jan. 15-19, not 
merely a record-breaking attendance of 
engineers, contractors and officials of 
the federal government, state, cities and 
counties throughout the country, but to 
double the figures of last year’s unpre- 
cedented meeting. This effort has 
taken the form of a combined advertise- 
ment of 23 pages in this week’s issue 
telling the story of what promises to be 
the greatest assemblage of the men, the 
machinery and the materials behind the 
nation’s program of highway develop- 
ment ever brought together in this or 
any other country. 

The various committees this year 
have been tireless in their efforts to 
make the January meeting one of out- 
standing usefulness to the entire high- 
way industry. Careful planning has 
governed the preparation of the tech- 
nical program. Subjects of major 
interest have been selected for discus- 
sion and the field has been combed to 
secure the men best qualified to prepare 
papers. 


EXHIBIT Space SOLD OuT 


As regards the Good Roads Show, 
every square foot of the enormous area 
covered by the Coliseum and adjoining 
buildings has been subscribed for by 
exhibitors, with the result that there 
will be on display new types of road- 
building equipment and materials and 
improvements on old types which in 
number and variety will surpass all 
previous exhibits in this field. 

The Publicity Committee felt that the 
unusual character of this year’s road 
convention and show demanded other 
than ordinary methods of promotion— 
some comprehensive, forceful plan to 
arouse the entire industry to the oppor- 
tunities offered by the Chicago meeting. 
Out of this thought was developed the 
plan for using an imposing quantity of 
advertising space. This space, it should 
be noted, has been donated by the 
manufacturers of equipment and mate- 
rials and the publishers of Engineering 
News-Record, not to feature their own 
products but to tell the story of the 
convention and by this widespread pub- 
licity, assure the attendance not only 
of the maximum number of highway 
engineers and contractors, but also of 
the leaders of the industry. 





Construction Equipment 
Exported 

Figures for September, 1922, of do- 
mestic exports of power shovels, dredg- 
ing machinery, cranes, hoists and der- 
ricks, have just been issued by the 
Bureau of Foreign and Domestic Com- 
merce. During the month indicated 13 
steam and other power shovels, valued 
at $108,430, were shipped, 8 of ther 
going to Canada, 2 to Japan and 1 each 
to England, Australia and Algeria. 
Dredging machinery exports totaled 
302,245 Ib. priced at $48,417; Australia 
was the largest consumer with 31,100 
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Ib. Sixteen cranes costing $49,643 were 
exported, 4 going to Canada and 4 to 
Brazil. Hoist and derrick exports 
showed a total number of 233 units 
valued at $61,753; 62 of these units 
were shipped to Japan, 30 to Canada, 
and 41 to Australia. 


S. B. Newberry 


Dr. S. B. Newberry, president of the 
Sandusky Cement Co., and for years 
one of the 


leaders of the Portland 
cement industry, 
died suddenly Nov. 
‘28 while driving 
his car in the 
downtown district 
of Cleveland. Dr. 
Newberry was 
born in 1857. After 
graduation from 
the School of 
Mines of Columbia 
College in 1878 he 
studied in Ger- 
many and France 
from 1879 to 1881. 
From 1881 to 1892 
he was in the chemistry department of 
Cornell University, finally becoming 
professor of chemistry at that insti- 
tution. 

In 1892 he left collegiate work to 
become general manager and consult- 
ing engineer for the Sandusky Portland 
Cement Co., where he remained until 
his death. In addition to the executive 
control of the company Dr. Newberry 
had intimate contact with all the tech- 
nical problems of cement manufacture. 
His investigations dealt particularly 
with the matter of waterproofing con- 
crete and the manufacture of white 
cement. For many years he has been a 
familiar figure at all cement and con- 
crete meetings. 





Imported Shingles May Escape 
Duty Under New Tariff Act 


Washington Correspondence 

As a result of the alphabetical ar- 
rangement of the free list of the new 
tariff act, building interests may find 
that they can import asphalt shingles 
and asbestos shingles without payment 
of duty. Under the Underwood tariff 
act of 1913, composition shingles were 
assessed for duty according to their 
component material of chief value. 
Wooden shingles were free under that 
act, and it was clear that only wooden 
shingles were intended to be free, as 
they were classified in the free list 
among other woods. 

In the new tariff act the free list is 
arranged alphabetically and the single 
word “shingles” appears between other 
items entirely foreign to the subject. 
The Treasury Department is studying 
the subject and while no ruling has 
been made the indications are that all 
shingles of whatever material must be 
admitted free. 


Manufacturer Creates Fellowship 
for Steel Pipe Research 


An industrial fellowship in the Mellon 
Institute of Industrial Research, of the 
University of Pittsburgh, has been es- 
tablished by the National Tube Co., of 
Pittsburgh, for systematic study of 
practical methods for the prevention of 
corrosion in hot-water supply systems. 
It is also giving attention to the classi- 
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fication of waters of various . 
composition, with respect to t} 
tive corrosive action upon 
steel, particularly in the form 
lines, boiler-economizers, tub 
The present incumbent of the i; 
fellowship is Clifford R. Texte, 
for the past several years hs 
carrying out research on the ¢o: 
of iron and steel, where not e 
directly to the atmosphere. 


SosneeeeessesenscenesssesenseeseseseenaenEenTeRETEEE EEE se. iis sseny 
—_—_e2YT_—X—X—__—— 


Business Notes 





BABCOCK & WILCOX COoO.,, manu. 
facturers of boilers, have discontinued 
their branch office at Fort Worth. 
Texas, and established a new office at 
Dallas in the Magnolia Building. 


CALIFORNIA EQUIPMENT & 
SUPPLY Co., dealers in construction 
and industrial equipment, Los Angeles, 
Calif., has completed arrangements to 
represent the American Cement Ma 
chine Co., Keokuk, Iowa, manufactur 
ers of concrete mixers and hoists. Th: 
California company is planning to ex 
tend its business by including a general 
line of contractors’ equipment. 


J. R. SHERMAN has recently been 
admitted as a firm member of the Yak- 
ima Cement Products Co., Yakima, 
Wash., which is engaged in the manu- 
facture of concrete pipe and other 
cement products. He recently completed 
the revision of plans and estimates of 
the irrigation system for the Kittitas 
reclamation district near Ellensburg, 
Wash. The work of the district, how- 
ever, is suspended temporarily until a 
new bond issue is voted. An election 
will be called soon and in the event of 
a favorable vote on the bonds it is 
hoped that construction work will begin 
early next year. 


TYREE L. BELL, president Tyree 
L. Bell Equipment Co., Dallas, Texas, 
representatives for the Lakewood En- 
gineering Co., has become associated 
with McElwrath & Rogers, contractors 
of Corsicanna, and will supervise their 
road work in Cameron County, at 
Brownsville. He will maintain his in- 
terest in the equipment business which 
will be conducted by Donald Lee, sales 
engineer. 


L. H. BEACH, formerly manager of 
the power plant department of Wein- 
shank & Fenstermaker, consulting en- 
gineers, Indianapolis, has opened an 
office as commercial engineer in the 
Traction Terminal Building, Indian- 
— to represent the Permutit Co., 
of Chicago, manufacturers of water 
softening equipment, in the Indiana 
territory. 


AVERY Co., Peoria, IIl., announces 
its improved 25-50-hp. tractor. Except 
for increased power, the design follows 
closely that of the 20-35-hp. unit de- 
scribed in this journal Nov. 30, 1922, 
p. 955. 


H. GOLDBERG has recently organ- 
ized a pipe supply concern under his 
own name at 305 Cherry St., Phila- 
delphia. For the past eighteen years 
he has been connected with the tool and 
used equipment business. For two 
years he was with the American Pipe 
& Supply Co. 
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Equipment and Materials 





Bituminous Felt Joint Has New 
Tongue-and-Groove Feature 


A new form of Elastite premolded 
expansion joint for concrete roads, em- 
bodying a tongue-and-groove feature 
instead of the straight face joint ex- 
tensively used in the past, is announced 
by the Philip Carey Co., Cincinnati, 
Ohio. It has been developed, its manu- 
facturer states, to fill the need of a 
longitudinal joint for concrete roads 
that would (a) prevent spalling and 
crushing of concrete at the joint, due to 
slab movement; (b) maintain a water- 
tight seal in spite of possible move- 
ments of adjacent slabs; and (c) by 
interlocking action hold adjacent slabs 
to the same surface alignment, thus 
making it impossible for one slab to be 
forced up above or settle below its 
neighbor. 

The new. tongue-and-groove joint is 
made of the same material as the 
straight-faced joint and consists of a 
body of asphalt 
compound rein- 
bal a a on aan 
5 Pn,iSlongrte side with a 
spaces renee heavy sheet of 
asphalt - satu- 
rated felt. The 
new joint is 
supplied in 
thicknesses of | 
and 4 in., in 
widths from 4 
to 12 in., and in 
any lengths up 
to 10 ft. To 
support the 
joint in position 
wereewcos ss” prior to con- 
VU creting steel 
. ins are passed 
through holes punched in the joint ma- 
terial, as shown in the accompanying 
sketch and driven into the subgrade. 
For longitudinal center-line joints the 
\.in. thickness is recommended and for 
transverse joints the 4-in. thickness. 
This form of tongue and groove joint 
has been accepted by the Illinois and 
the Michigan state highway depart- 
ments. The sketch herewith is repro- 
duced from the Illinois highway de- 
partment’s new standard sheet of con- 
crete road sections. 
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Light Portable Conveyor for 
Sand Stone and Gravel 


Designed originally for handling coal, 
the continuous-belt scoop conveyor 
manufactured by the Portable Ma- 
chinery Co., Passaic, N. J., was modified 
this year in order to adapt it to the use 
of general contractors in loading sand, 
gravel, and crushed stone. Mounted on 
a two-wheeled steel carriage, the equip- 
ment consists of an inclined trough and 
belt conveyor operated by either an elec- 
tric motor or a gasoline engine carried 
above the belt on - vibration-reducing 
supports. The machine is made in three 
sizes—with 20-, 25-, and 30-ft. conveyor 
—and weighs from 1,500 to 2,300 Ib., de- 
pending on type of power equipment 
and length of conveyor boom. 

Simplicity of design was sought by 
eliminating self-propelling mechanism 
and self-feeding attachments. For the 
smaller-sized machine a maximum load- 


ing clearance: of 9 ft. is provided and 
for the larger unit, 15 ft. The height 
of the delivery end may be varied within 
a 2-ft. range by a handle on the support- 
ing arm of the wheel carriage. The 
width of the belt in all types is 14 in. 
An advantage of the overhead mounting 
of the power equipment is claimed to be 
its accessibility and protection from 
dirt. Under average operating condi- 





tions, the manufacturers claim, with one 
man feeding, 1 ton of material can be 
handled in from 2 to 3 min. The fuel 
consumption is stated to be from 4 to 
6 gal. of gasoline per 8-hr. day, while 
in the case of the electric motor drive 
the cost of current is given as from 4 
to 6c. per hour. The conveyor belt is 
operated through a chain and sprocket 
drive and at the feeding end a take-up 
bearing is provided. 

One of the chief differences between 
the coal-handling and the contractor’s 
type of conveyor is in the carrying 
trough. In the new sand and stone con- 
veyor the belt travels between skirt 
plates instead of under them, as on the 
coal-handling type. This feature is 
claimed to reduce friction along the 
trough and to increase the life of the 
belt. Self-cleaning pulleys are used at 
both head and tail ends and special 
bearings are introduced. 


Air Given Spiral Flow Through 
Sectionalized Radiator 


Built in sections, so that a damaged 
unit may be replaced with a minimum 
loss of both time and money, the Spirex 
radiator, manufactured -by the Modine 
Manufacturing Co., Racine, Wis., is in- 
tended for use not only on motor trucks, 
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but also on a wide range of construction 
machinery operated by gasoline engines. 
An exceptionally great cooling capacity 
is claimed for this radiator due to a 
special form of spiral core construction, 
by means of which a copper strip in 
each air cell produces centrifugal action 
on a column of air during its passage 
through the radiator. In addition, 





extra large water channels allow for 
constant free flow with a minimum 
danger of clogging or freezing. 

The material used in this design is 
extra heavy copper radiator stock. The 
water channels are of one-piece con- 
struction with but one seam lapped and 
soldered inside and out. A ,-in. plate 
of solid metal, front and back of the 
water channels, adds strength and leak- 
proof qualities. 
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Publications from the 
Construction Industry 





Tackle Blocks—W. W. PATTERSON 
Co., Pittsburgh, has just issued a new 
catalog showing its line of tackle 
blocks. The book contains 64 pages, 
6x9 in., and illustrates standard wood 
blocks, oil-well blocks and _ hooks, 
snatch-blocks and weight blocks, as 
built for either manila rope or wire 
line. It also shows many = special 
blocks, and “C”-hoops, Patterson de- 
sign hooks, wire-rope slings, steamboat 
ratchets and contractors’ tools. A num- 
ber of field views complete the work. 


Building Mixers—AMERICAN CEMENT 
MACHINE Co., INC., Keokuk, Iowa, is 
distributing a 28-page illustrated cata- 
log and two folders dealing with its line 
of Boss building mixers. A feature of 
this equipment, which is built in sizes 
of from 3 to 5-bag capacity, is the use 
of a steel roller-pinion drive. In addi- 
tion to the building mixers there is 
manufactured a combination building 
and paving mixer known as the 2-in-1. 
One of the pamphlets above noted deals 
with the Boss special highway mixer, 
which is equipped with pneumatic cord 
tires; in this machine the manufactur- 
ers claim to have saved 1,000 lb. in 
weight by the use of a steel instead of 
a cast-iron drum. The second folder 
features the Packard tilter mixer built 
in capacities of 3 and 5 cu.ft. and de- 
signed to mix mortar or plaster as well 
as concrete. A trailer model is shown 
equipped with pneumatic tires, which, 
it is claimed, add to the life of the 
engine and mixer by eliminating rat- 
— during moves, jolting and loose 

olts. 


Overhead Shafting Data Book—M1v- 
WEST STEEL & SupPPLY Co., INC., New 
York, in a 54-p. data book for archi- 
tects and engineers, presents informa- 
tion to aid in solving problems relating 
to overhead shafting layouts in factory 
buildings and to the anchorage of vari- 
ous kinds of equipment in connection 
with concrete and brick work. A num- 
ber of illustrations are given of the use 
of the company’s “Ankerails,” concrete 
inserts, and steel stringers. The Ank- 
erails are of two types, a box section 
and an L section. The box rails have a 
hollow steel section with a continuous 
longitudinal slot in the bottom flange 
and vertical stiffening ribs on either 
side. The data book contains a great 
many cross-sectional drawings indicat- 
ing how the box rails may be adapted 
to a wide variety of industrial uses, 
involving the anchorage of machinery, 
monorails, motors and blowers, piping, 
pier fenders, shaft hangers, shafting 
stringers. Illustrations show a num- 
ber of typical layouts for overhead 
shafting. 
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Business Side of Construction 
Facts and Events that Affect Cost and Volume 


Production and Materials Stocks in Nine Cities 


Gain in Steel Output During Month—Cement and Brick Production 
Increased—Lumber Fell Off Slightly 


Steel—Monthly production of steel 
ingots, as reported by thirty companies 
which made 874 per cent of the steel 
ingots produced in 1921, shows 2,889,297 
tons for November, a gain of only 0.5 
per cent over the preceding month. 
The total output, thus far this year, has 
reached 26,336,563 tons as compared 
with 15,399,853, for the corresponding 
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CONDITIONS OF MATERIALS STOCKS IN IMPORTANT CENTERS 


Stocks on hand in approximate figures, example: (Cement, Minneapolis, 20,000 bb! 
Atlanta, 6 @ 8 days); and stocks on hand in general terms, example: (common brick, Philadelphia, no surplus). 


San Francisco Denver 


output; with orders 19 per cent and 
shipments, 20 per cent below normal. 
Cement—October shipments exceeded 
production by 567,000 bbl., for the en- 
tire country, according to the Geo- 
logical Survey. A total of 12,287,000 
bbl. were produced during October as 
against 11,424,000, for September. 
Shipments reached 12,854,000 bbl. in 
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Detroit New Orleans 


); time required for delivery of carload lots to city job, example 


season. Stocks are piling up i; 
pation of the Spring demand. 

San Francisco—F air supplies 
materials, metal lath and hollow 
Large stocks of road-oils, a 
sewer pipe, brick, steel sheet 
manila rope. Scarcity of ceme) 
angle mesh and wire nails. Pp, 
mill deliveries on reinforcing bar 
slight shortage of structural 
Lumber being consumed as fas: 
shipped from mill. 

Denver—Brick on hand around 4.() 
000, an ample supply for all calls 
immediate delivery. Lumber = stoct 


(sewer 


Sewer pipe... . 


Ee 


SOD cuits-kes caeane 


Plenty 


Stocks 
low 


Fair 


Del. 24hr., 
local plant 


Del. retarded 
by car 
shortage. 

Plenty 


Minneapolis 
Improved 


20,000 bbl. 


Better than 


Small 
but 
sufficient 
Shortage 
relieved 


15 cars 


Stocks fair 


Sufficient 


Ample 


Atlanta 
Del. take 
6@ 8 days 


20 cars 


20 cars 


Philadelphia 
Stocks 
depleted 


Suasiy low; 
del. slow. 


Stocks lim- 


New York 
Mill del. 
better 


No shortage 


Plenty 


Montre 
Amplk 


Plenty 


Well supplic 


supply 


Common brick. . Plentiful 4,000,000 


Hollow tile......... Enough Sufficient 


Used as fast 
as it arrives 
from mills 


Complete, all 


dimensions 


About 
10 cars 
No searcity 
reportec 


Large stocks, 
native 

Low on 
shapes 


Structural steel. . 


period in 1921. Operations in the iron 
and steel industry, are proceeding at 
about 80 per cent of capacity, with much 
headway being shown upon tonnages 
booked during the strikes. 
Lumber—An average of 311 mills re- 
porting weekly, to the National Lumber 
Manufacturers’ Association, show 952,- 
502,697 ft. cut; 794,682,118 ft. shipped 


REPORT ON COMMON BRICK FROM 94 YARDS AS OF NOV 
Burned 


brick on 


No. of Plants 
firms closed 


Including States of reporting down 


month ago 


Able to 
supply all 
orders 


Plenty in Plentiful 

local 

yards 

Supply no Depleted Enough 
fonger 

limited 


About 25 
per cent be- 
low normal 


Production 
below 
orders 


Structural 
timbers 
scarce 


Del. take 
1 @ 2days 
Enough 


No shortage No market 

Notably 
better than 
last month 


No shortage 5 cars 


comparison with 12.444,000, during the 
preceding month. With an increase of 
7 per cent in production, outweighing 
an increase of 6 per cent in shipments, 
stocks on hand Nov. 1 amounted to 
4,157,000 bbl., a drop of 12 per cent 
from the previous month. 
Brick—Information as of Nov. 1, re- 
ceived from members of the Common 


1, 1922 
Price 
Orders on per thousand 
books at brickyard 


Unburned 
brick on 


hand hand 


Unlimited 


Del. take 
4 @ 6 days 


Plenty 
pine 


25 cars 


ited; del 
uncertain 
Nosurplus Enough for 
this winter; 
capacity 
market 
Well sup- 
plied; 
del. by 
water 
Mill del. take 
7 @ 9wk. 
from time 
order is 
placed. 
Plenty 
in reserve 
Heavy 
warehouse 
stocks; 
mill. del. 


slow 


Del 


take 


days 


Del. by rail, 


Short; ce 
slow 


take 3 
days 


Not equal 
to demand 


Retail st 
large 


Heavy 
reserves 

Sufficient 
warehouse 
stocks 


Well stock: 


built up in anticipation of demand and 
are now very complete, in spite of 
transportation difficulties. Brick plants 
to operate during cold weather, in view 
of heavy demand. 

Minneapolis—Dealers report condi 
tions of stocks in all building materials, 
notably better than month ago, due to 
seasonal falling off in construction 
operations. About 20,000 bbl. of 
cement in local warehouses. Dealers 
able to furnish enough brick. Lumber 
stocks low, as usual at this time, esti- 
mated at about 25 per cent below nor- 
mal for season. 


N. Y., New Eneland.. : 
Pa., N. J., Md., D. C., Del. 
Va., N.C.,8.C., Ga., Fla.... 
Mich., Ohio. W. Va. 
Ill, Ind., Wis 
Ky., Tenn., 
Ark., La. 
N. & 8. Dak., Minn., 
la ’ Kan., Mo 
Okla., Tex., N. M.... 
Wash., Ore., Mont., 
Ida., Utah, Colo 
Calif., Ariz., Nev... 


5,877,000 5,515,000 
9,062,000 8,052,000 
1, 
I, 


0 
407,000 
| 
5 


2,590,000 00 to $18 
32,648,000 50to 19 
2,974,000 to 18 
13,453,000 50to 15 
157,298,000 50to 15 


9,443,000 37 to 16. 


2,153,000 .25to 1 
1,390,000 .00to 12. 


745,000 .00to 1 
10,000,000 .0to 1 


Detroit—Sewer-pipe stocks small, but 
sufficient to supply demands. Cement 
shortage relieved; ample supply for 
immediate shipment at nearby mills. 
About fifteen carloads of lime at ware- 
houses, with quick shipments from Ohio 
and Michigan plants. Hollow tile stocks 
depleted; large deliveries take several 
days. Moderate reserves of dimension 
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and orders for 877,714,760 ft. b.m., for 
the four weeks ending Nov. 25. This 
represents a drop of about 4 per cent 
in production; a gain of 6 per cent in 
shipments and 17 per cent in orders, 
over the four weeks, preceding. The 
industry, as a whole, now stands at 
about 10 per cent below normal, as to 


232,733,000 


77,426,000 232,694,000 


Brick Manufacturers’ Association, pro- 
ducing 70 per cent of the country’s out- 
put of common brick, shows that stocks 
of burned brick on hand increased 21 per 
cent and unburned, 83 per cent during 
the month. Orders fell off only 0.4 per 
cent between Oct. 1 and Nov. 1, 1922. 
Sixteen plants closed on account of the 


lumber but scarcity of structural tim 
bers. Asphalt deliveries require one 
to two days. y 
New Orleans—Stocks of sewer pipe, 
cement, lime, brick and hollow tile con- 
sidered fair; with demand active. Sand 
and gravel situation better, with no 
market for crushed stone. Production 
of Southern pine continues below 
volume of orders received. F 
Atlanta—Plenty of common brick 
and yellow pine lumber. About five 
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arloads of structural steel; twenty 
ars each, of lime and cement; and 
twenty-five carloads of asphalt, on sid- 
ngs. Hollow tile deliveries take four 

, six days; six to eight, required on 
sewer pipe. 

Philadelphia—Rail deliveries slow on 
sewer pipe and hollow tile; stocks de- 
pleted. No paving stone or wood blocks; 
asphalt plentiful. Cement, lime and 
common brick reserves, low; shipments 
uncertain. No surplus stocks of lum- 
ber, except some few odd sizes; supply 
inadequate to meet the heavy demand. 

New York—Mill shipments of long 
leaf yellow pine, take seven to nine 
weeks from time order is_ placed. 
Unprecedented shortage of materials in 
crushed stone market. No new orders 
being booked; dealers concentrating 
upon filling of contract obligations. 
Enough brick for winter needs. Slow 
mill deliveries on all construction ma- 
terials. 

Montreal—Ample supplies of sewer 
pipe, cement, lime and other construc- 
tion materials. Brick deliveries, how- 
ever, take from three to.seven days. 
Shortage of hollow tile reported. Large 
retail stocks of lumber. 





Business Briefs 


Stock market more active, but not be- 
—_ of participation by general pub- 
ic. 

Ford Motor Co. capital stock amounted 
to $17,264,500, its surplus $289,935,296, 
and its reserves for income taxes (half- 
way through the year) $44,848,893, ac- 
cording to the last statement. 


Steel production was at the rate of 
35,555,000 tons per year in November, 
the largest since November, 1920. Total 
output of 1921 was only 16,826,946. 
Pig iron production was at the rate of 
94,990 tons per day, against 85,092 in 
October. 


Building contracts of $150,000 and up 
awarded in the United States this year, 
to Dec. 1, numbered 1,790 worth $682,- 
986,000, according to Construction News 
figures of Engineering News-Record. 
These comprised such structures as 
offices, banks, schools, hospitals, etc., 
and did not include industrial works, 
which numbered 1,272 projects worth 
$40,000 and over, totaling $180,151,000. 


Petroleum production in the United 
States was 63,620,520 bbl. in 1900, and 
469,639,000 in 1921. In the ten years 
from 1912 to 1921 inclusive’ the 
Standard Oil Co. of New Jersey, which 
leads all the oil companies in the 
volume of business, showed net earn- 
ings of $775,163,260, of which $115,517,- 
677 was paid for taxes, $222,065,226 
for dividends, and $437,580,357 was ab- 
sorbed by the business. 


Foreign exchange’s feature is the 
strength of sterling, which on Monday 
closed at $4.593, the highest since 1919. 
The New York Times says “there is 
little doubt that England has been buy- 
ing her own exchange in the open mar- 
ket.” Authorities state that the French 
financial situation is improving and the 
fact that this improvement has not been 
reflected in exchange suggests that the 
frane is more responsive to political 
events than to the economic situation. 
The German mark sold for .01\% to 
01% cent. 


Avoid Transportation Waste 
To Reduce Car Shortage 


Loading To Cubical Capacity; Prompt 
Unloading, Key To Problem—No 
Cars To Ship Repair Materials 


That “the railroad problem has ceased 
to be merely a problem for the rail- 
roads,” is the opinion expressed by the 
National Industrial Conference Board, 
in its survey of Dec. 3. The report 
continues: “It has become one of the 
great industrial problems of the coun- 
try. It has ceased to be merely a 
matter of combinations, rebates, rates, 
regulations and the like. It has become 
a question as to whether this country 
shall have a real railroad service admin- 
istered for the benefit of the country 
as a whole, or whether a variety of 
diversified interests, — the farmers, 
labor, or any other group,— shall seek 
to regulate the railroads for their own 
exclusive benefit. 

“The railroads have been regulated 
to the point of debility. Wages, 
together with working conditions, form 
a large item of expense. They have 
been regulated, usually upward, by a 
government board. Income has been 
regulated through control of rates, with 
a consequent progressive reduction of 
the ratio of earnings to cost of service. 
Intercorporate agreements which would 
have permitted desirable operating 
economies are prohibited. How .the 
railroads—or for that matter any busi- 
ness enterprise—under such conditions, 
could be expected to maintain service, 
improve their equipment and roadbed, 
seek new capital for needed extensions 
and pay a fair dividend on the invested 
capital, is a problem for which those 
who are occupied in framing railroad 
regulation have offered no_ solution. 
Certain individuals and certain groups 
in Congress are threatening further 
drastic regulations of the railroads. But 
so far no comprehensive or intelligent 
plan for attacking the vital problems 
involved has been advanced.” 

No Cars To SHIP CAR MATERIALS 

The situation resolves itself into a 
condition where there are no cars avail- 
able to ship materials to build new cars 
or repair those in bad order. Several 
car-building and repair companies are 
having trouble in securing shipments of 
lumber, already contracted for. Owing 
to the greatly increased demand for 
car repair materials and the necessity 
of putting into use all available freight 
cars, anything that can be done to 
expedite the movement of materials to 
these car companies will not only help 
the railroads, but will also put more 
cars in service at an earlier date. Fol- 
lowing a decrease in car shortages, 
consequent to a seasonal decline in 
freight loadings; as well as a reduction 
in the number of bad order cars and 
locomotives, due to gains in employment 
of shop mechanics, comes the Car Effi- 
ciency Circular, issued Dec. 1 by the 
American Railway Association. This 
circular embodies an appeal to shippers, 
made with the full knowledge that rail- 
roads recognize their own responsibility 
for prompt movement, of loaded and 
empty equipment, as being one of the 
primary measures necessary to avoid 
waste of transportation. Among the 
several important factors contained in 
the circular, are the following sugges- 
tions to shippers and receivers: 

(1) In buying other than “less car 
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load” shipments, specify “car loads,” not 
fixed quantities as governed by tariff 
minimums or set trade units. 

(2) Load cars the day placed. 

(3) Load to cubical, or 10 per cent 
above marked capacity. 

(4) Unload cars the day received 
thus releasing equipment and avoiding 
demurrage. 

Car loadings by weeks (Oct. 28 to 
Nov. 25), as reported by the American 
Railway Association, during the last 
ee years, are shown in the following 
table: 


Week 1922 1921 1920 
Nov. 25 — 955,495 673,465 803,701 
Nov. 18 an 969,094 790,363 889,138 
Nov. #1... <u 953,909 755,777 927,586 
Nov. 4. eee 994,827 837,576 915,615 
Oct. 28... ‘ 1,014,480 951,384 981,242 


The demand for freight cars in ex- 
cess of supply, reached 152,565 for the 
week ending Nov. 23, as against 158,- 
236 cars during the week of Nov. 15, 
1922. This represents a decrease in 
shortages of over 5,000 cars in one 
week, 

Of the 2,258,949 cars on all lines, 
235,660 or 10.4 per cent, were in need 
of repairs on Nov. 15. This shows a 
slight decrease in comparison with 
249,960, in bad order on Nov. 1, 1922. 


Union Rejects Award by 
Jurisdictional Board 


Trades Clash Provokes Strikes on New 
Cleveland Bank—Hoover Regrets 
Defiance of Board 
Washington Correspondence 
Much interest is being shown in 
Washington as to expected develop- 
ments from the refusal of the carpen- 
ters’ union to accept the decision of the 
National Board for Jurisdictional 
Awards in the building industry, which 
declared that metal-trimming work 
properly belonged to the sheet metal 
workers. The board met Nov. 15 and 
16, but withheld announcement of its 

proceedings for a week. 

Attention has been attracted to the 
attitude of the carpenters in connection 
with work on the new Cleveland Federal 
Reserve Bank building, where a clash 
of interests between the carpenters and 
metal workers led to a strike of other 
crafts. 

Inasmuch as the Board for Juris- 
dictional Awards is a voluntary organ- 
ization, without governmental force, set 
up to bring harmony to the crafts of 
the building industry and save loss to 
all concerned from conflicts over which 
union shall perform specific classes of 
work, there has been a special effort 
to prevent lawsuits and preserve the 
organization as a mutual give-and-take 
proposition. 

There have been indications recently 
that the carpenters might ask for a 
rehearing of the metal trimming case. 
If this were done before the board at 
its last meeting, the fact was not made 
public. 

Hoover INTERESTED 

Secretary of Commerce Hoover has 
expressed his views as follows: ; 

“T greatly regret to see the strike in 
Cleveland from failure of acceptance of 
the awards of this board. I interested 
myself greatly in the creation of the 
board, comprised, as it was, of the rep- 
resentatives of the building trades, con- 
tractors, architects and engineers. Its 
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awards as to jurisdictional limits in the 
different trades have been universally 
accepted except in one trade, and it has 
saved, literally, millions of dollars for 
the workers, contractors and owners of 
buildings. Nothing is more impossible 
to deal with in strikes than quarrels 
between the trades themselves, and 
this board bade fair to secure national 
solution of this entire problem in the 
building trades. 

“It would be a national calamity if 
there were failure of the public and the 
workers themselves to support the 
board’s decisions and to require through 
public sentiment, adherence to them. 

“This board represents also the abil- 
ity of American industry to get together 
and solve its own quarrels and set up 
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its own standards without official inter- 
ference, and a voluntary acceptance and 
good will toward the board by all par- 
ties in a community is absolutely 
essential if we are to make progress 
in the solution of our many thousands 
of troubles.” 


I. C. C. Removes Restrictions 
on Open-Top Cars 


Washington Correspondence 


All restrictions on the use of open- 
top cars have been removed by the 
Interstate Commerce Commission and 
all priority of movement of certain 
commodities has been cancelled. This 
action was taken Dec. 8 when the 
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Commission issued amendment No 
to Service Order No. 5 and amenc 
No. 2 to Service Order No, 24 
Service Order No. 22 js the or 
general service order still outstandin 
This order directs all common carries 
to forward traffic to destination by th 
routes best calculated to expedite ;; 
movement and to relieve congesti,) 
There are a few orders outstandiny 
dealing with the placement of cars + 
meet individual and _ specific 


Imer 


emer 


gencies. 








Next week—résumé of recent 
public bond sales, showing rate. | 
yield, price and by whom handled 





Weekly Construction Market 


HIS limited rice list is published Moreover, ly the chief cities ted. c ere ‘ * ee 

weekly for ine purpene of gwing - Caleeehe euameationn = conte of work eererinle i then FA ee 
rent prices on the principal construction can be had by noting actual biddings as The last complete list will be found neh. 
materials, and of noting important price reported in our Construction News section. the issue of December 7; the next 
changes on the less important materials. The first issue of each month carries January 4, F Roe ee 

: ; Minne- San 

Steel Products: New York Atlanta Dallas Chicago apolis Denver Francisco Seattle Montreal 
Structural shapes, 100 Ib....... $3.14 $3.95 $4.40 $3 .024 $3.15 $3.85 $3.25 $3.80 —$3.50 
Structural rivets, 100 Ib... .. 3.85 4.60 6.00 3.75 4,00 4.80 4.75 4.25 +6.00 
Reinforcing bars, { in. up, 100 1b. 3.04 3.85 4.00 2.924 3.05 —3.624 3.35 3.80 ee 
Steel pipe, black, 2} to 6 in. lap, on 

PN Goe. cccbskb as penecsas-: SOR 53.95% 45%  S98% 57-5% 41% 39.2@51.8% 40 30.00 
Cast-iron pipe, 6in. and over,ton. .... —54.30 —45.82 55,00 +51.20@52.20 —54.16 63.61 i SP 00 _ 306 55.00 

Concreting Material: 
Cement without bags, bbl........... 2.60 2.54 2.25 2.20 2.39 2.85 71 2.90 2.88 
ee a Se eee 2.00 1.75 2.25 2.25 Ls 1.90 2.45 1.00 1.50 
Sand, cu.yd..... eteececececeeseecs 1.00 i352 1.873 2.25 1.00 1.00 1.50 1.00 1.25 
Crushed stone, } in., cu.yd.......... 9 1.75 2.10 1.65 2.25 2.25 3.50 2315 3.00 1.90 

(Miscellaneous: 
Pine, 3x12 to 12x12, 20 ft. and under, . 
Lime, finishing, hydrated, ton...... 16.80@ 17.10 23.00 22.50 18.00 25.50 24.00 22.00 24.00 21.00 
Lime common, lump, per bbl....... 2.75@ 3.13} 1.85 2.50 1.40 1.40 2.70 1.75 2.80 11.00 
Common brick, delivered, 1,000... +18.00@19.10 = 11.50 9.9 11.00 18@19 12.00 15.50 14.00 16.00 
Holiow building tile, 4x12x12, 

BOF DRO acon ss scsccansionss:s Not used + .0859 = .115 0796 065 W415 
Hollow partition tile 4x12x12, 

RN cn 6 a's s xigisigte se 9s 6 xe o's . 1230 +.0859 .115 —.0674 re .065 .108 ll an 
Linseed oil, raw, 5 bbl. lots, gal...... 0 —.96 —1.05 95 1.00 1.08 1.04 86 1.02 

Common Labor: 
Common labor, union, hour.......... 60 ae err ben teen .50@.55 .564 .50@.60 .... 
Common labor, non-union, hour... . 45@.60 30 §=.30@.50 723 .35@.50 .35@.50 .471@.50 30@.35 

Explanation of Prices—Prices are to con- ment on cars. Gravel and crushed stone minal. Common lump lime per 180-Ib. net 


tractors in carload lots unless other quan- 
ties are specified. Increases or decreases 
from previous quotations are indicated by 
+ or signs. For steel pipe, the pre- 
vailing discount from list price is given: 
45-5% means a discount of 45 and 5 per 
cent. Charge is lic. per 100 1b. for cutting 
reinforced steel into 2-ft lengths or over. 

New York quotations delivered, except 
sand, gravel and crushed stone, alongside 
dock; common lump lime, in 280-Ib, bbl. 
net, and hydrated lime f.o.b. cars; tile “on 
trucks”; linseed oil and cast-iron pipe f.o.b. 


Cement and concrete laborers’ rate, S1ljc.; 
pick and shovel men, 60c. per hr. — ‘ 
Chieage quotes hydrated lime in  50-Ib. 


bags; common lump lime per 180-Ib. net. 
Lumber delivered on job. 

Minneapolis quotes on fir instead of pine. 
Brick, sand and hollow tile delivered. Ce- 


General downward trend of coke and 
xig iron prices, finds basic and No. 2 
i iron at $25 per ton, Pittsburgh, 
including freight from valley. This is 
a drop of $2.50 per ton during week. 
Current: price of steel shapes at mini- 
mum of $1.90 per 100 Ib., f.o.b. mill, for 
delivery in first quarter of 1923. As 
high as $2.10, however, has been quoted 
on orders for immediate shipment. 
Plate tonnages are not being placed so 


quoted at pit. We quote on brown lime 
per 180-Ib. net; white is $1.55 for Kelly 
Island and $1.45 for Sheboygan. Common 
labor not organized. 

Denver quotes on fir instead of pine. 
Cement “on tracks”; gravel and sand at 
pit; stone on cars; lime, brick, hollow tile 
and lumber on job. Tile price is at ware- 
house. Linseed oil, delivered, in wooden 
bbl. Common lump lime per 180-lb. net, 

Atlanta quotes sand, stone and gravel 
per ton instead of cu.yd. Common lump 
lime per 180-lb. net. 

Pallas quotes lime per 180-lb. bbl. Steel, 
cement, cast-iron pipe and crushed stone 
f.o.b. cars, other materials delivered. 

San Francisco quotes on Heath file, 53 
x 8 x 113. Prices are * f.o.b. Wware- 
houses except C. I. pipe, which is mill price 
plus freight to railway depot at any ter- 


Changes Since Last Week 


readily; quotations now $1.90@$2 per 
100 lb., Pittsburgh. Plate buying mostly 
for tank construction and railway 
use. Reinforcing bars, $1.90 for first 
quarter delivery; current business still 
at $2 per 100 lb. 

Lumber price situation strong, for 
the present, with rises reported in two 
important centers. Chicago quotes yel- 
low-pine structural timbers (base sizes) 
at $52, up from $51; and Minneapolis 





Lumber prices are to dealers in yards a' 
San Francisco, for No. 1 fir common. 

Seattle quotes on Douglas fir (delivered) 
instead of pine. Lump finishing lime per 
180-lb. net. Hollow building tile delivered 
Hydrated lime in paper sacks. Sand and 
gravel at bunkers. 


Montreal quotes on Douglas fir instead of 


pine. Sand, stone, gravel and lump lime 
per ton. Cement, lime and tile are de- 
livered; sand, gravel and stone on sid- 


ing; brick f.o.b. plant; steel and pipe at 
warehouse, Hollow tile per ft. Cement 
price is in Canadian funds (the Canadian 
dollar stands at 99.37). Bab charge is 8c. 


per bbl Discount of 10c, per bbl. fur 
payment within 20 days from date ot 
shipment, 


Steel pipe per 100 ft. net; 24-in., 
$30; 6-in., $110. 


reports Douglas fir at $40.75, advanced 
from $39.75 per M ft. b.m. 

Rise of $1 per M in common brick, on 
New York market, attributed to un- 
usual demand for this season of the 
year. Brick now $18@$19.10, delivered 
to job, as against $18@$18.55 per M., 
last week. : 

Linseed oil market firmer in most 
cities; declines reported, however, of 1c. 
in Atlanta and 2c. per gal. in Dallas. 





